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PREFACE 

PREFACE 

The I993 H d i y  Fltrrs I ' I w  Sirc, l ~ t ~ ~ ~ i ~ ~ ~ t ~ t ~ ~ ~ ~ t ~ r , ~ /  

Ppori provides i n f h i i a t i m  to the public :hotit the 
inipact of the Rocky F ~ I S  Plant (RFP) OII tlic environ- 
ment and puhlic health. The report ctinc;lins ;I cwiipli- 
ance suniniary. a tlescriptim of cii\'irlililiiellt;II iiioiii- 
toring programs. and radiation dose cscini;iics for tlic 
surrountling population lor tlic pcriod J;lnuary I 
through Deceniher 3 I .  IW3.  

An eiivir(iiiiiieiit9l survcillance progr:m has IWII 
ongoing at RI'P siiice {lie IY5Os. Il;irly ~ I I I ~ " ; I I I I S  

I'UWSK~ on radiological impacts I I I  thc environllieiit. 
Thc current program esaiiiines the poteniial rxliologi- 
cal and nonrndiological iinpucth IO air. surlilcc water. 
groundwater.,and soils. I t  ;ilm includes iiictwr- 
olcigical iiionitairiiig. eculogic;ll studir.3. mid cnviron- 
iiieiital rrmedi;~tioii pnigraiiis. 

Enviriinnientnl opemiions :II K1-T are u ~ i ~ l e r  tlic ,juris- 
dictiwi of sevcrnl Iuc;ll. st;~te. ;iiid ~'edcr;~l :iutliciritics, 
particularly ihe CiilomJo DC~~I~IIII~III I ) ]  I Icnltlt. thc 
Envirunincntnl I'nitcction Agency. :uid 111s 
Department of Energy. A variety o f  reports r re 
prepared at different interv;lls lor these ; I I I~  oiher 
agencies in addition tu the ;lnnt1:11 elivir(llillicIit;II 
repon. A list of these repcirts i s  providcd in 
Section 3. Table 3- I ,  

\ -  
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Executive Summary 

-___ --___ 
The Rocky flats Plant Site €nvironmental Report provides sum- 
mary information on the plant's environmental monitoring pro- 
grams and the results recorded during 1993. The report con- 
tains a compliance summary, results of environmental monitor- 
ing and other retatedprograms. a review of environmental 
remediation activities. information on external gamma radia- 
tion dose monitoring. and radiation dose estimates for the sur- 
rounding population. This section provides an overview of 
these topics and summarizes more comprehensive discussions 
found in the main text of this annual report. 
L -I 
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Progress continllcd in 199.3 on preparation of 
I3vironinent;il Asscssmcnts (]?As) fnr the new Sanitary 
12nndlill. Surlacc Water Structures Maintenance. the 
Drill Cuttings Drum Storage Facility, and resumption 
o C  Thermal Stahilization o f  Plutonium Oxide in  
Building 707. An EA i s  prepared to determine whether 
a proposed federal action wil l  require preparation o f  an 
Environmenral Impact Statement (EIS). Before prepa- 
ration of an EA. the proposed federal action is evaluat- 
ed as a possible Categorical Exclusion (CX), which i s  a 
category of actions that do not individually or cumula- 
tively have a significant effect on the human environ- 
ment and do not require either an EA or an EIS. 
Sixteen CXs were approved during 1993. and a con- 
tract was awarded by DOE for a new sitewide EIS. 

&o/ogica/ Environmenfa/ 
Statufes and Regulafions 

In  1992. RFP initiated the Ecological Monitoring 
Program (EcMP) to demonstrate compliance with the 
Bald and Golden Eagle Protection Act; the Endangered 
Species Act: the Fish and Wildlife Coordination Act; 
the Migratory Bird Treaty Act: the Colorado 
NonGame. Threatened and Endangered Species 
Conservation Act; and Code o f  Federal Regulations 
(CFR) IO CFR 1022. Conrplirlrrce \cifh F/oodp/clird 
Wcr/trnc/s Ernironmenfd Review Rrquircmenfs. 

Two 3-year surveys, initiated in 1992, continued in 
1993 with the addition of the Colorado Butterfly plant 
to the survey for Ute Ladies'-Tresses. A permit from 
the Colorado Division of Wildlife to trap small nlam- 
mals also was ohtained to facilitate the survey. and 
monthly surveys on migratory birds were conducted. 

In  1993.3 pair ( i f  bald eagles built a nest at Operahle 
Unit (OU) 3 near Standley Lake. The Colorado Bird 
Ohservatory was contracted to collect hehavinr and 
hahitat-use data. The birds abandoned the nest in mid- 
March hut had returned to the RPP vicinity by 
November 1993. 

Clean Air Act National Emissions Standards for Hazardous Ai r  
Polluunts'(NESHAPs) govern radioactive and other 
h;izardous air pollutants. Under regulations promulgat- 
ed in 1989. NESHAPs limited the radiation dose to the 
public frnm airhorne radionuclide emissions from DOE 

dose equivalent (EDE). KFP 1993 data indicate an 
EDE of 0.001 6 mrein frcini radiologically contaminated 

f. .ILI .'I' ities ' . to IO nlillirenl per year (mremlyr) effective 

Executive Summow 

soil and building emissions. Dose calculations for the 
1993 calendar year (CY) are provided in Section 6.  
"Radiation Dose Assessment." 

Duct assessment reports (DARs) based on several air 
quality studies were submitted to EPA as required by a 
March 1992 Administrative Compliance Order. A 
Clean Ai r  Act Section I 14 letter requesting additional 
information about RFP sampling systems was issued 
hy EPA in  September 1993. EG&C provided the 
requested information in  November 1993. EPA Region 
V l l l  is s t i l l  considering whether the monitoring proce- 
dures are acceptable. 

The calculated beryllium discharged from RFP during 
1993 was 3.293 grains (g), compared to the daily sta- 
tionary source limit o f  IO g over a 24-hour period set 
by Colorado Ai r  Quality Control Commission 
Regulation No. 8. 

Air Pollutant Emission Notices (APENs) are required 
by Colorado Ai r  Quality Control Commission 
CCAQCC) Regulation No. 3 for al l  sources that gener- 
ate regulated nonradionuclide air pollutants. The air 
pollutant emissions reported on the source-specific 
APENs comprise the nonradionuclide air emission 
inventory for RFP A l i s t  o f  the buildings and opera- 
tions for which APENs and reports were submitted in 
1993 i s  provided in Table 2-1. 

Under the provisions in the 1992 Colondo Ai r  
Pollution Control and Prevention Act, RFF'will need to . 
develop a facility operating permit that includes a11 
emissions limitations and standards applicable to plant 
sources, record-keeping and reporting requirements, 
and provisions to demonstrate that RFP is i n  compli- 
ance with all applicable air quality requirements. A 
planning effort i s  underway to identify and resolve the 
issues associated with this operating permit application 
which i s  to be submitted one year after EPA approval 
o f  the Colorado permit program. For planning purpos- 
es, the submittal date for R W s  operating permit appli- 
cation to Colorado Department o f  Health (CDH) is 
assumed to be November 1995. 

CAQCC Regulation No. 7, "Regulation to Control 
Emissions o f  Volatile Organic Compounds," was 
revised in  1993 and with one exception, applies only to 
ozone nonattainment areas. Requirements for disposal 
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o f  vohtilc crrg;iiiic coiiiptiunds (VOCs) apply st;itcwide. 
’I‘hc wonc IcvcIs o f  the air quality cwitrol region in 
which R I T  i s  situatcd arc within iitt:iinnicnt rcquirc- 
iiients. liowcvcr. RFP i s  s t i l l  suh.jcct to  Regulation No. 
7 until EI’A reclassifies the region. All new snurces of 
VOCs at RFP must comply with the work practice stan- 
d;irds and contrirl technology pmvisinns o f  the regula- 
tion on comnicncelilcnt o f  operations. 

Regulations concerning the usc or ozone-depleting suh- 
st:inccs (OIlSs) at RFI’ include 40 CFR P:irt X2, 
“Protection o f  Stratospheric Ozone.” and CAQCC 
Regul:ition No. 15. “Regulation t o  Control Emissions 
of Ozone Depleting Cnnipoiiiitls.” CAQCC Regulation 
No. IS became ellectivc in January 1993 and was 
revised in May and Noveinher 1993. ODSs include 
halons. hydrohroiii~)llucirocarhons ( H  BITS). carhon 
tetrachloride (CCI,). 1 .1 .  I-trichloroeth:ine (TCA). and 
many comnionly used refrigerants or cholrofluorocar- 
bons (CFCs). and hydrochlorofluorocarhons ( IKFCs). 
RFP Procedure 1-116 I -EPR-AQ.01. S/rcrfos/i/irric 
Owrw Prn/w/iorr was finalized in Ilecember I993 and 
tlescrihes the respnnsihilities and requirements at RFP 
to demonstrate compliance with regulations. 

Summaries o f  RFP usage of  ODSs and the compliance 
activities related to stratospheric ozone protection regu- 
lations arc provided in the Compliance Suniniary of  
this report. 

Clean Wafer Act l h c  Clean Water Act (CWA) provides for the National 
Pollutant Discharge Eliniination System (NPDES). a 
progr:ini requiring permits lor disch:irges from a print 
source into surface water of the United States. RFP’s 
permit, which expired i n  19x9. was extended adminis- 
1rativcly until renewed. An updated rencwd application 
was subniittcd in March 1993. 

The NPDES permit identifies seven monitoring points 
for control ddischarges. three of which arc capable o f  
discharging water offsite. In July 1993. EPA hegm to 
draft a renewal o f  the RFP NP1lE.S pennit and stated 
that there will hen change in the nuinher of discharge 
points. limiting new pcmiit ccrveragc t o  the Waste Water 
Tre:itinent Plant (WWTP) and storm water monitoring 
locations, Potentially. other discharge locations will be 

Executive Sumrnory 

regulated iindcr the Comprehensive Environmcnt;ll 
Response. Compens;ltion :ind Linhility Act (C13RCLA) 
and wil l  require Pond M:magement lnteriln 
Measurellntcrini Renicdiation Action (IM/IKA). Pertnit 
prcp3ralion cmtinucd throughout the year hut EPA h;ld 
not rclensed ii draft permit hy the end of 1993. 

Uphtes to the Spill Prevention Control and Counter- 
me;isuresl Rest Management Practices Plan (SPcc/ 
RMP) were initiated in 1993 to  meet anticipated 
requirements ofthe Oi l  Pollution Act o f  1990 and the 
Storm Water Pollution Prevention Plan (SWPPI’) provi- 
sion expected in the renewed NPDES periiiit. 

Federal Insecticide, 
Fungicide, and Rodenticide 
Act 

The Federal Insecticide. Fungicide. and Rodenticide 
Act (FIFRA) governs the registration and use of pesti- 
cides. herbicides. and rodenticitles. The FIFKA nrn- ,,. v . . . . . . . 
gram at KFP tracks the materials froln their initial pur- 
chase to final disposal and helps ensure that all pesti- 
cides on plantsite are EPA-registered. applied by 
licensed contractom. and disposed o f  properly. 
Approval o f  the FIFRA Program Management Pl;ln. 
drafted i n  19%. is anticipated by mid-1904. 

Toxic SUbStUmeS Control Act Compliance with the Toxic Substances Control Act 
(TSCA) a1 RFP i s  directed at management of polychlo- 
rinated biphenyls (PCBs) and containerized waste 
asbestos from abatement prqjects. In 1993.49 drums 
o f  radioactive asbestns were shipped to the DOE 
Hanford site in Washington, where RFP has small- 
quantity generator status. RFI’ continues in its efforts 
to ship low-level asbestos to the Nevada Test Site 
(NTS) for disposal. Radioactive PCB wastes continue 
to be stored at RFP under a 1993 draft compliance 
agreement among EG&G. DOE. and EPA Region Vl l l  
until offsite disposal for radioactive PCB wastes can he 
achieved. Finalization o f  the compliance agreenlent i s  
expected in 1994. 

Resource Conservation and 
Recovery Act 

During 1993. the Resource Conservation and Recovery 
Act (RCRA) Part A permit was.revised three times to 
request changes to interim status and to support Part B 
permit modification requests. Four requests for modifi- 
cations to the RFP RCRA Part B Operating Permit 
were submitted to CDH. Part A and Part B.revisions 

- x i x  - -  . . .  . .. - - 
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suhmittcd in 1993 ;ire dcscrihcd in Section 2. 
Coinpliance Summiry. l hc rc  were no NOVs issued 
under the Colorad(i H;izardiius Waste Act (CHWA) in  
liscal year (FY) 93. 

The Interagency Agreement (IAG) requires RCRA 
Facility InvestigationslRcn~etlial Investigations 
(RI’IIRI) Workplnns as a function o f  characterizing the 
sniirce o f  the contamination and the soils o f  an interim 
status closure unit. The Draft Phase I RFllRl Report 
for the Solar Evaporation Ponds was suhmitted to 
DOE, RFO in  September 1993. A preliminary suhmit- 
tal date o f  October 1993 for the draft Phase I RFVRI 
for the Present Landfill is being renegotiated i n  an 
effort to comhine multiple scopes which will-ultinntely 
conipress the IAG milestones. There were no IAG 
milestones for either the Original Process Waste Lines 
or the West Spray Field during FY93. 

I n  1993. the RCRA Contingency Plan was implement- 
ed on 10 occasions as compared with 23 occasions i n  
1992. Descriptions o f  each o f  the releases are found in 
the RCRA portion of  Section 2. Compliance Summary. 

Compliance Issues 

National Response Center 
(NRC) Notifications 

I n  1993. the National Response Center was notified of 
six releases at RFP. O f  these notifications. five were 
the result o f  release o f  ethylene glycol from automohile 
antifreeze. Two incidents involved privately-owned 
vehicles, two incidents involved government-owned 
vchiclcs. and onc incident involved a portahle piece o f  
equipment. The sixth incident was from the release of  
mineral oi l  that caused a sheen on surface water. I n  
conIrast. there were 32 notifications to the NRC in 
lY92. 

Waste Minimization Waste minimization at RFP continued to improve in 
1993. The carbon dioxide pellet cleaning system 
cleaned and decontaniinated over 22.000 kilograms 
(kg) o f  scrap metal. the Dustless Decon System (DDS) 
was procured and tested. and the “7~ro Waste” 
machine coolant management program reduced coolant 
wiste and through reuse eliminated approximately 
S.0OO gallons o f  coolant waste during 1993. 

I n  1993, the plant’s waste minimization a n i  pollution 
prevention efforts were recognized by two external 
awards: the 1992 Colorado Center For Environmental 

Executive Summary 

Management Ccrtilicate of  Achieveincnt for i t s  “Zero 
Waste“ conl~int iiian;igement. and a I>OE. HQ Ollice o f  
Environmental Restoration and Waste Management 
award for its recycling achievcnients. 

Total radinactive waste generation increased 4.6 per- 
cent from I. I 4  1.56 cubic meters (m’) to I .  194.33 ni?. 
TSCA waste increased over 600 percent from 1.506.39 
kg to 10.904.2 kg. Total nonhazardous wastes 
increased 32 percent from 2 I .786.5 kg to 28,774.9 kg. 
The increases in waste generillion reflect the heginning 
of clean-up activities at the site. RFP i s  in the prtress 
of redefining i ts  waste minimization goals to account 
for the change in the plant’s niissioii. Nonradioactive 
and nonhazardous waste materials that can not he elim- 
inated from generation wi l l  continue to he recycled 
through the plant’s highly successful program. 

Since 1989, the management of RFP’s mixed residues 
has heen gnverncd hy a series o f  administrative and 
judicial orders issued in response to allegations hy 
CDH and the Sierra Cluh that residues mixed witti haz- 
ardous waste are suhject to Colorado’s RCRA regula- 
tions. I n  Settlement Agreement and Compliance Order 
on Consent No. 89-10-30-01 (Noveniher I I. 1989). 
CDH directed DOE to develop ii Mixed Residues 
Compliance Plan by Septeniher 28. 1990. Suhsequent 
to DOE‘S timely subniinsion o f  the plan. CDH issued 
Settlement Agreement and Compliance Order on 
Consent No. 91-07-31-01 (July 31. 1991). instructing 
DOE to reinove all backlog mixed residues from RFP 
by January I .  1999. This order was superseded hy 
Settlement Agreement and Compliance Order on 
Consent No. 93-04-23-01 (April 23. 1993). which 
directed DOE and EGRtG to implement a Mixed 
Residue Reduction Program (MRRP). 

A citizen‘s enforcement action filed by the Sierra Club 
during this same time frame was subsequently amend- 
ed, and on August 13. 1991. Judge LewisT. Rabcwk 
directed DOE to obtain a RCRA pennit for the existing 
inventory o f  certain mixed residues within two years 
(by August 21. 1993). or suspend all operations that 
generate mixed wastes. 

Although DOE submitted il RCRA pennit modification 
request to CDH on June 30. 1992. the outstanding 
mixed residue storage issues were not resolved. and 
CDH did not issue a modified RCRA permit hy the 

xx i  
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drnft repon of thc Reconstruction of Historical Rocky 
Fhts Opxitititis & Itlcntilication.ol Rclense Poiiits. was 
issuetl in Aupost 1092. This i s  being followed by Phase 
11 of the study. which will provide estiniiitcs o f  exposure 
risks. Conipletit)n of Phase II i s  not anticipated until 
1995 or later. 

Special Assignment Team 0 1 1  June 6. 1089. DOE mohilized a Special Assignment 
Tcaiii (Tiger Team and currently known as Progress 

operations and practices at RFP. The envirnnniental por- 
tion o f  the audit focused on detennining whether RFP 
activities created an iniminent threat to the public or 
environment. whether operations were conducted in 
accordance with environmental requirements and hest 
nianagenicnt practices. and the status of previously iden- 
tified environmental concerns. Results of the original 
Tiger Team audit were reponed in the Assessnierit of 
Emimnmmrrrl Gindirions (11 tlrc Rocky Flrits P l m t  
(DOE89). In April and May of 1993. a 17-meinher 
DOE Progress Assessment Team did a follow-up to the 
1989 "Tiger Team" as well as to past Technical Safety 
Apprais;,ls. This independent assessment focused on the 
environment. safety and health issues. corrective actions, 
and programs across plantsite. The team concluded that 
while "significant progress" had been made in correcting 
the deficiencies identified i n  the 1989 Tiger Team assess- 
ment. niuch remained to he done. Al l  issues have cor- 
rective action plans in progress. 

A . .  ssewnent .. Teain) to provide an independent audit of 

METEOR01 OGlCAl 
MONlTORlNG 

xsiv 

The I993 mean temperature of 45.7 "F was over 2 "F 
helow normal. The annual temperature extremes ranged 
Irnin a high of  91 "F on July I O  and July 29 to a low of  
-10 "Fon February 16 and November 25. The 1993 
peak wind gust o f  82 niiles per hour (mph) occurred on 
December 3 I. Precipitation during the year. total 12.07 
inches. was over 3 inches below nonnal. The largest 
daily precipitation fell on June 7 with I .IS inches of 
rain. The largest 15-minute rainfall ofO.I.5 inches was 
rccorded on March 28. Monthly precipitation ranged 
from I .79 inches in lune to 0. I 3  inches in January. 

Execufive Summary 

AIR MONITORING 

Effluent Air Monitoring An overall decrease in radionuclide emissions seen at 
RFP is  a reflection of reduced production activities :IS a 
result of  the curtnilment of plutonium production in late 
1989. Production operations have not resumed beciiuse 
ofthe c;incellatim of new weapons systems and the shift 
in mission to envirc~nmental restoration and decontamina- 
tinn. 

During 1993. total quantities o f  plutonium and ufiiniuni 
discharged to the atmosphere from RFP processing and 
support huildings were 0.1607 microcurie (pCi) and 
1.597 pCi, respectively. Total americium discharged in 
1993 was 0.1575 pCi. Total tritium discharged during 
1993 from ventilation systems in which tritium is routine- 
ly measured was 0.0037 pCi. The total quantity of beryl- 
lium discharged from ventilation exhaust systems was 
3.293 g. which was not signilicantly above background 

.oci;ited with the alialyscs. 

Nonradioucfive Ambient Air 
Monitoring 

The maximum total suspended particulate (TSP) value 
(24-hour sample) recorded in 1993 was 90.0 micropranls 
per cubic nieter (pg/m'), which was 35 percent o f  the lor- 
mer TSP 24-hour primary standard. The annual geomet- 
ric mean value was 48.6 pg/nil. which was 6.5 percent of 
the former TSP primary annual geometric mean standard. 
The nhserved 24-hour maxinlunl for PM-I0 sampler was 
5 I .9 pg/ni' (34.6 percent ofthe primary 24-hour stan- 
dard). and the annual ariihnietic mean was 15.9 pdm' 
(3 I .8 percent of the priinruy annual arithmetic mean stan- 
dard). Mean annual concentrations of particulates for 
onsite ambient TSP s:implers and PM- 10 samplers for the 
period Monitoring. I989 to 1993 are shown in Section 3.2. A i r  

Radioactive Ah Monitoring Overall mean plutonium concentration for onsite samplers 
wasO.OS6 x IO" microcuries per milliliter (pc iml)  (2.07 
x IO6  Becquerel per cuhic meter [Bq/m']), which i s  0.28 
percent of the offsite Derived Concentration Guide (DCC) 
for plutonium in air. Overall mean plutonium concentra- 
tion for perimeter smples was 0.002 x 1 0 ' '  pCi/ml(5.5 x 
IO-R R q h d ) ,  which is 0.012 percent of the offsite DCG for 
plutonium in air. Overall mean plutonium concentration 
for community samplers was o.(K)I x I&" pCi/mt (3.7 x 
10 Rq/m'), or O.(M percent of the offsite DCG for pluto- 
nium in air. 

s1v  . . .  
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SURFACE- WATER MONITORING 

Rocky Flats Plant Site 
Surface- Wder Monitoring 

Maximum volume-weighted average concentrations and 
percent of X G  for plutonium. Ur~fliUlii, a~ ie r i c i l l ~ l ,  and 
tritium of sampled eftluents from Nonh and Soulh 
Walnut Creeks and Woman Creek are listed below. 

GROUNDWATER 
MONITORING 

Surface-Watcr IXlluents Percent 
Average Concentralions of 

(x Ivy uCi/mll E 

(Pond C-2)  0.022 f 0.003 0.07 

(Pond c-2) 1.08 f 0. 10 0.22 

(I’ond c-2)  1.22 f 0.09 0.20 

Plutoniuni 

Uranium-233/-234 

Uranium-238 

Americium 

Tritium 
(Walnut Creek) 0.018 f 0.001 0.06 

(Pond A-4) I I  i 9 0.0 

Mean concentrations and percent of DCG for plutonium, 
uranium. and americium for samples of rnw water taken 
from Ralston Reservoir and South Boulder Diversion 
Canal are listed beltrw. 

Raw Water Supply Percent 
Average concentrations of 

f x  10.’ uCi/ml) DCC. 

Plutonium -0.002 2 0.003 -0.01 
Uraniuni-233/-234 0.45 f 0.20 0.09 
Uranium-238 0.36 -k 0.15 0.06 
Aiiiericiuin o.ocl2 f 0.003 -0.OI 

RFP‘s current Groundwater Monitoring Program was 
established t o  characterize groundwater quality and 
hydrogeology lor purposes of site charncterization, 
contaiiiiiient plume monitoring and prediction, reinedi- 
ation planning, and mimitoring requirements. 
Groundwater data i s  provided monthly to government 
agencies and surrountling communities. 

Ofthe 676 wells in existence at KFP at the end of 
1903, 430 were smipled on a regdiir hasis. Approx- 
inlately 150 of these wells were new installations 

/ 

SOIL MONITORING 

Executive Summory 

during I‘M. Groundiv;itcr iiiciiiitoring wel ls  ilre classi- 
lied as hackground. K C K A  regulatory. KCKA ch:lr;w- 
terizution, CERCLA, houndwy. or special purpose. 
according IO the regulatory requirement or purpose they 
1nee1. 

Gruundwater investigation mid restoTiitioii :ICI ivitics :II 
KFP include est;ihlisliinciit of groiindw;wr qudi ly st;in- 
dards that arc specilic tu each 0per;ition:ll IJiiit (011) 
and rellect state :ind federal requireinents. Given the 
present understanding of  hytlrogccihrgic rel:itionship. 
there are no known hednrk pathways tlirougli which 
groundwater contaiiiinatioii can directly IC;IV~ K I V  ;lnJ 
migrnte into a conlined aquil’er sysieni otfsite. 
Information specilic t t i  ~ i c h  OU i s  found iii Scctioli 
3.4. “Groundwater Monitoring.” 
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‘flirec survcys rekited to the Eiit1;ingered Species Act 
werc c~rnductctl iii 1003. and the Anny Corps of 
Engineers ~(riiiplctctl the licltl purrion of a Wetland 
I>clincatiw I’roject to  identify al l  the wetlands on 
plmitsite. 

- 

EXTERNAL GAMMA 
RA DlATlON DOS€ 
MONlTORlNG 

RADIATION DOSE 
ASSESSMENT 

ENVIRONMENTAL 
REMEDlATlON PROGRAMS 

Environmental Rcnietliation (ER) Progranis were estah- 
lished to comply with regulations for characterization and 
cleanup of inactive wiiste sites ai RI’P. The legnl frame- 
work that estahlishcs the scope and schetlule lor projects 
in the ER Prograin i s  the IAG. The IAG addresses details 
on specific response requirements that must he met dur- 
ing the CERCLA and RCRA processes used to :issess 
and reinediate identified IHSSs on or ad.jacent to RFP. 
These IHSSs h a w  k e n  categorized into I6 OUs. These 
OUs. along with activities that occurred during 1993. are 
detailed iii Section 4. “13wironinental Reniediation 
Programs.” 

The IAG Stalemetit o f  Work (SOW) provides details o n  
the activities that must wcur  and the sequence of those 
activities to  satisfy the requirenients of the IAG. As of 
the end ol FY93. a total o f 6 6  milestones were met. 22 
were extended antl niet. 6 werc extended to a future 
date. and I inilestone was missed. for a total of 95 IAC 
enlorceahle milestones scheduled to date. The need to  
hring the regulatory agencies 10 the negotiating tahle to  
tle\,elop a more workable agreement hecame more 
crucial as i t  became ;ipp:irent that no future IAG mile- 
stones would he iiict on the original IAG schedule 
hccause of increasing scope. changing requirements, 
: ind technical antl policy issues. Negotiations are cur- 
rently ongoing. 

The 1993 average :innud environment;il gamma dose 
equivalents. as measured onsitc. in the perimeter envi- 
ronments. and in local coinmimities using model UD- 
X02AS Panasonic Thermoluminescent Ih ime te rs  
( I L D s )  were 137. 122. antl 132 millirem (mrem). 
( I  37 .  I .22. and 1.32 milliSieverts ImSvl). respectively. 
These value,< are similar io those reported hy the 
National Council o n  Rodiation Protection iind 
Measurements (NCRI’) for hackground ganimi radia- 
tion in  the Denver artxi. 

Executive Surnmarv 

Mminiui i i  ratli:ition dose lrcini all pathways io a hypo- 
theiical ind,ivitlu;d cminuously present at the site 
houndary was 0.48 mrctn Effective 130se IZquivnlent 
(EDE). The m:ixinium radiation dnse to an individu:il 
lroni RFP air eniissions of radimactive materials. as 
tletcrmincd hy thc CAPXX-PC nicicorologic;il disper- 
sion/radiation dose computer code. was I .7 x 10.’ 
nirein EDE from nieasured building air emissions and 
I .6 x IO’ nirein EDE from estimated soil resuspension. 
Collective population dose IO a distance of50 niiles 
was estimated as 0. I person-rem EDE. This dose is 
prim:irily from naturally txccirring sources of ratliation, 
and i s  similar to closes reported hy the National Council 
o n  Radiation Protection and Measurements (NCRP) for 
hackground gamma radiation in the Denver area. I 

ssis 
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Climate The climate at RFP i s  temperate and semiarid, chxacter- 
istic of Colorado's Front Range of the Rocky Mountains. 
Elevation and major topographical features significantly 
inlluence climate and meteorological dispersion charac- 
teristics of the RFP site. Winds, although variable. are 
predominately northwesterly. Annual precipitation mea- 
sures nearly 16 inches, with more than 40 percent occur- 
ring from April thrnugh June. Maximum and minimum 
temperatures average 76 degrees Filhrenheit (OF) and 22 
"F. respectively (DOE80). Meteorological and climato- 
logical information for 1903 i s  provided in Section 3. I. 

L~wated at an elevation of approximately 6,ooO feet, the 
RFI' is on the eastern edge of a geological bench known 
ltral ly as Rt~cky Flats. Th is  bench. approximately 5 
miles wide in an east-west direction, flanks the eastern 
edge ofthe ahruptly rising foothills of the Front Range. 
To the east, topography slopes gradually at an average 
downgrade of95 feet per mile. Approximately 20 miles 
to the west, the continental divide rises to elevations 
exceeding 14.0lU) feet. 

1 
Topography 

Geology 

Hydrology 

RFP i s  situated on the Rocky Flats Alluvium, an allu- 
vial fan deposit, varying in thickness from approxi- 
niately 103 feet to less than IO feet and providing a 
gravelly cover over bedrock. Underlying bedrtrk for- 
mations consist primarily of claystone with some s i l t -  
stones. Seismic activity of  the area i s  low. and the 
potentials for landslides and subsidence are not likely 
at RFP (DOE80). Additional information on the geolo- 
gy of RFP is contained in the Geologic Clruructeri- 
ziifiuti ufrlrr Rocky Fluts Plurrf (EGG!, I I). 

Sudace drainage generally occurs in a west-to-east pat- 
tern along five short-lived streams within RFP. Nonh 
Walnut Creek, South Walnut Creek, and Woman Creek 
drain the inain plant facilities area. The other two drain- 
ages are Rock Creek and an unnamed tribuiary that llows 
info Walnut Creek. Water from Woman Creek drains into 
Standley Lake, which is used as a municipal water sup- 
ply. Surfice runoll from RFP is collected in an intercep 
tor ditch before i t  enters Woman Creek, diverted to a LIII- 
pirq holding pund. and piped inlo the Brwintield 
Diversion Ditch. which bypasses Great Western 
Reservoir. ;I water supply for the City o f  Brwmlield. 
Water froni North Walnut Creek and South Walnut Creek 
discharges into the IJrcxiinlield Diversion Ditch. 

ECOLOGY 

ROCKY FLATS sirE 
OPERATIONS 

Secrion 1 .  lNlRODUClfON 

Groundwater systems consist of a shall~iw, uncwilined 
system in the K w k y  1:lats Alluvium and a confined 
system in  deeper sandstone units within the underlying 
bedrock. The l low of  grwndwatcr i s  Icically controlled 
by the topngrapliy and suhcropping sandstone ch;innels 
(refer to Figure 3.4- I, Gcnerali~ed Cross Section uf the 
Stratigraphy Undcrlyiog thc RFI'). 

The plant :rnd animal comlnunilies in WOIII~II Creek, 
and Walnut Creek watersheds were charac ler id  at 
RFP during lield studies in 1991 through cwly 1992. 
Terrestrial plant (iiicluding emergent we1I:inil v;iscuIar 
plants) and minx i l  taxa numhcred 532 and 300. respec- 
tively. Aquatic plant species (iit)ii-vasciiIar only) and 
animal taxa numbered 236 :ind I64 respcctively. 1l1c 
most important factor al'l'ccting species diverse in ujm- 
inunities i s  the amount ut iiiosIure ;ivaild~lc (xeric %one 
- dry; mesic zone - inoderate mu>ture: ; id IiydriL %one 
- wet) to support plmt growth, Ihs prim:iry producers in 
the fwd chain. Grasslanda cuver X2.3 percent 01' RFI' 
zones; disturbed areas like industrial c o i ~ r p l e ~  and clay 
pits that furnierly were grasslands ~iect~unt l'cir 12.0 pcr- 
cent ol' the area. The rewiining ;ireas are cwercd by 
mnrslilands. shruhlands, and wocdl;inJs. 

Identifying adverse or positive impacts 0 1  K I T  x t i v i -  
tics on the ecological resources gifthe plmtsite i s  an 
on-going and routins part of NEl'A-related operations 
and is described in  Section 3.6. l<ciilogic:il Studies. 

The United States Atomic I3iergy Commission (AEC), 
. the early predecessor to the l>(.)E. originally ;uliuiuncsd 

plans to construct the RFP in I95 I ,  Construction d the 
facility begun in 1952. and the tirst coinpinents were 
completed and shipped offsite in IYS3.  The primary 
mission of the facility was  to prduce components for 
nuclear weapons from m;iIcrials such as plutoniuin. 
uranium. beryllium, and various alloys ol' stainless 
steel. Additional plant missions included plulonium 
recovery ;ind reprulusing, iind w;is~e in:inagcnlent. 
Production activities includcd me1;iI f:ihricalion and 
asseinhly. cllcmical recovery and purilication of  
process-prtduccd tr;msuT;inic r:idioiluclitks. and related 
quality control functions. 



Rocky Flofs Plant 
Site Environmentof Reporl for 1993 

h 

The origind plantsite represented :I tot;iI area of2..520 
acres. with the early buildings constructed within ii 
controllctl :ireii of less t1i:iii 400 iicres. Approxiniatcly 
700.000 squ;irc feet ( I t ’ )  of huilding lloor space W:IS 

availahle i n  2 0  structures. Through the years. the 
plant‘s eiivironniental huffer zone was enlarged. and 
:itlditional structures were huilt. Totlay. approxiliiatcly 
I40 structiircs contain newly 2.76 millicin ft’ of llonr 
space. Of this space. major manufacturing. chemic:il 
processing. plutonium recovcry. ;ind waste treatment 
f.l . CI . I ’  ities . . occupy approximately I .6 million ft2. 

R I T  is a government-owned. contr;ictor-operated facili- 
ty. The AEC was the responsible government agency 
at RFP until 1974. when the United States Energy 
Research and Development Administration (ERDA) 
succeeded the AEC. -The ERDA. in turn, was succeed- 
et1 by the DOE in 1977. Within DOE. adniinistrative 
responsihility for RFP histiirically was delegated t o  the 
Alhuquerque Operations Oflice. which estahlished the 
Rocky F1:its Area Oflice (RFAO) for day-to-day contact 
iit RFP. In 19x9. the RFAO was upgr;idetl to the Rocky 
flats Office (KFO), reporting directly to DOE 
Cleadquaners (HQ) in Washington. D.C. 

The Dow Chemical Conipnny was the first prime con- 
tractor for operations at RFP. Rockwell International 
replaced the Dow Chemical Company in 1975 and 
operated RFP through 19x0. EGRrC; Rocky Flats, Inc.. 
replaced Rockwell 1nternation:il in 1990. EG&G 
Rocky Flats employed 6.5 I2 people in December 1993. 

The plant‘s historical production mission was officially 
discontinued in 1992 with the end of the Cold War and 
the iidniinistration‘s decision not to resume weapons 
component pnduction activities at RFP. EG&G 
formed a Transition Management organization to help 
RFP undertake a new mission focusing on cnvironnien- 
tal restoration. waste management. decontamination 
and decommissioning (D&D) of facilities. and eco- 
noniic development. The liicus o f  the transition 
process during 1992 was the developnicnt of the Rock! 
I%rts P l m t  Missiorr Trcrirsition Pnixrmrr Moiiqctnent 
Plmi. The plan descrihed a strategy and outlined 
schedules for preparing facilities for cleanup. deactiva- 
tion. decontamination. and alternate uses. Waste and 
environmental facilities at the plant continued to oper- 
:ite in support of transition efforts. including decontani- 
ination 0 1  facilities. Consolidation of special nuclear 
inaterial. classified documents. ant1 other sensitive 

RADIATION AT THE 
ROCKY FLATS PLANT 

Secfion 1 .  INTRODUCTfON 

material into fewer. niore centralized locations on 
plantsite was an iniportant element o f  the plan. 

In 1993. activities at Rocky Flats have continued in  
environmentnl cleanup and restoration. waste manage- 
ment. consolidation of materials. and economic devel- 
opment. In addition much work has been accom- 
plished in  the areas o f  site planning and integration. 

Radioactive materials and radiation-producing equip- 
ment are managed at the RFP. Radiation-producing 
equipment includes X-ray machines and linear acceler- 
ators. Primary radioactive materials include plutonium. 
americium. uranium, and tritium. Many o f  these mate- 
rials wi l l  continue to be handled ;it RFP as the plant 
proceeds with decontamin:ition of facilities and consol- 
idation of materials for safe storage and eventual trans- 
fer offsite. The potential exists for these materials to he 
handled i n  sufficient quantities during the transition 
process to pose an offsite hazard. The most iniportant 
potential contributor to radiation dose from these mate- 
rials i s  alpha radiation emitted by plutonium, americi- 
um. and uranium. 

Because o f  the low penetrating ahility of alpha radia- 
tion, lhese materials pose a potential internal radiation 
dose hazard: that is. the radioactive material must be 
taken into the hody for the alpha radiation to he harm- 
ful. For this reason. environmental protection at RFP 
focuses on minimizing release of radioactive materials 
to the environment. Environmental monitoring foeuses 
on pathways hy which the materials could enter the 
hody, such as air inhalation and water ingestion. A 
pathway i s  a potential route for exposure to radioactive 
or hazardous materials. 

Appendix A, “Perspective on Radiation,” describes the 
hasic concepts of radiation. Readers unfamiliar with 
the types and sources of ionizing radiation ar: encour- 
aged to read Appendix A for a hetter understanding of 
environniental monitoring data and mdiation dose 
assessment at RFP. A detailed assessment of riidiation 
dose to the puhlic from RFP i s  presented i n  Section 6. 
“Radiation Dose Assessment.” 

’ 
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The Rocky Flats Plant is a closely regulated and 
monitored facilify, Thousands of samples of air. 
soil, and water are collected and analyzed 
annually to ensure that operations are con- 
ducted in a manner that protects employee 
and public health, and the environment. The 
results of these analyses are reporled during 
monthly public meetings ond to various local. 
state. and federal regulatory authorities. This 
section is designed to summarize compliance 
activities reloted to environmental statutes. 
regulations. orders. and agreements. - . __  . . . - . -. . . . - . 



' %) Rocky FlotsPIanf 
Sife Environmenfol Report for 1993 

, 

I I) 

~ ~ ~ ~~~ ~ ~~~~~~ 

~ ~~~~~~~~~ ~~ ~ ~ 

. _- 

Section 2. COMPLIANCE SUMMARY 

NATlONAL ENVlRONMENTAL 
POLlCY ACT 

National Envimnnlental Policy Act (NEPA) i s  a general 
statute that declares a national environmental p l i c y  and 
requires federal agencies to consider the environmental 
impacts o f  their plans and activities. Federal rcgulations 
require NEPA documentation. which may include a cat- 
egorical exclusion (CX), an Environmental Assessment 
(EA). or an Environmental Impact Statement (EIS). 

The RFP established a NEPA Compliance Committee 
(NCC) in February 1989 to provide an integrated review. 
guidance, and oversight function for plantwide activities. 
The NCC created an RFP Environmental Checklist (EC). 
which is prepared for all proposed actions with potential 
environmental impacts. The EC provides an initial 
screening and review o f  construction and engineering 
projects to determine whether submission of an Action 
Description Memorandum (ADM) is required. ADMs 
are submitted to DOE for a determination of the level o f  
NEPA documentation required. DOE provides guidance 
regarding NEPA compliance in Code i,fFedercr/ 
Replmions. I O  CFR I02 I .  and in DOE Order 5440. I E. 

I n  1993. the NCC provided information and recommen- 
dations on approximately 50 projects related to con- 
struction, refurbishment. and upgrade o f  RFP facilities. 

I f  there is the likelihood that a proposed federal action 
wil l  not cause a significant impact to the human environ- 
ment. then an Environmental Assessment (EA) i s  pre- 
pared as an alternative to a more costly. time-consuming 
EIS. If. after considering comments from regulators and 
the public. the federal agency determines that no EIS is 
required. a Finding of No Significant Impact (FONSI) 
that documents this decision i s  prepared. Before pre- 
paration of an EA, the proposed federal action is evaluat- 
ed as a possihle CX. The CX is a category of actions 
that do not individually or cumulatively have a signifi- 
cant effect on the human environment and do not require 
either an EA or an EIS. Sixteen CXs were approved for 
RFP in 1993. 

€nvironmenta/ 
Assessment 
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Mitigation Action Plan 

EAs for the following proposed actions are in various 
stages of preparation and review. 

1 New Sanitary I,andlill 
Surface Water Structures Maintenance 
Drill Cuttings Drum Storage Facility 
Resumption of Thermal Stabilization of Plutonium 
Oxide i n  Building 707 

When there is potential for a proposed action to have a 
signilicant impact on the environment. an EIS i s  pre- 
pared. The EIS identilies alternatives to  the prqmsed 
action, including the possibility of the "no action" alter- 
twtive, and provides a detailed assessment of the impact 
of each alternative on all aspects of the environment and 
human health. 

Although RFP i s  involved with sm:ill pieces of pro- 
grammatic ElSs within the DOE complex. the niost 
recent sibspecific EIS for the plant was the EIS pub- 
lished in  1980. In 1993, a contract was awarded by 
DOE fbr a new Sitewide EIS. Preliminary work was 
begun on the Community Relations Plan (CKP). and a 
Notice of  Intent (NOI) stating that an EIS wil l  be pre- 
pared lor RFP. These are projected for publication in 
the Spring of 1994. 

The implementation of NEPA f (~uses  on the predeci- 
sioiial aspects of an ;iction. Mitigation i s  part of the 
postdecisional phase ol' NEPA. "NEPA Implementing 
Procedures and Guidance," I O  CFR 102 I, requires the 
publication o l a  Mitigation Action Plan (MAP) for EAs 
and ElSs that include mitigation commitments hefore 
the EAlFONSl i s  completed and after the EIS/Record 
of Decision (KOD) has been issued. 'The M A P  docu- 
ments environmental cotnmitlnents made in  an 
EISIROI) or an EA/FONSI and repons implementation 
of those commitments. 

The M A P  lor the Supercompactor iind Repacking 
Facility (SARI:), approved in Janu;iry 1992. i s  the only 
RFP M A P  in effect. An annual report i s  prepared each 
year t o  verily and valid;ite that the coniiiiitincnts made 
for mitigating actions are being done. No  MAPS were 
puhlished for RFP in I Y W .  
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Section 2. COMPLIANCE SUMMARY 

ECOlOGlCAl ENVIRON- 
MENTAL STATUTES AND 
REGULATlONS 

In lY92. RFP initiated the Ecological Monitoring 
Program (EcMI') t o  denionstriitc ciinipliiincc with the 
Bald and Golden Eagle Prtilcction Act: tlie 
Endangered Species Act: the Fish :ind Wildlife 
Coordination Act; the Migratory I3ird Treaty Act: the 
Colorado NonGiinie. Threatened, and Ihk~iigcrcd 
Species Conservation Act; and I O  CI:K Pirt 1072. 
Compliance with Floodplaiii/WetIands Envirtminental 
Krview Kequireiiients. 

One o f  the priiiinry goals ol the EcMp i s  to g;ithcr 
baseline ecological data from potentially iitip:ictcd 
and nonimpacteil are:is. This ecological d:it;ih:ihc 

also supports cciiiipliance with 43 CFK Part I I. 
Natural Resources I)amage Asse~smenlh. 

On Jnnu;iry 27, lVJ3. ;I Public Notice i i f  Wctl;ind/ 
Floodplain Involvement w;is puhlishcd iii thc I~cdcral 
Register. as required hy CFK 1022. which csriihlishcd 
DOE policy with respect to ctiinpliancc with 
Executive Order (EO) I 1990. l'rotcctioii ( 1 1  \Vc~l;inds 
and EO I IWX. Floodplain Managcniciit. DO1 
acc~iiiiiiiod:i~cs the requireiiicnts of  ~ I i c h e  IWI  1 3 0 s  
through the incorp)r;itit)n 1 1 1  l1odpl:iiii iii:iii:igciiicnl 
gcials ond wetl;inds protcclion cimsidcr:i~ioiih inlo its 
planning. regulatory. and dccisioii iii;ikiiig procwcs.  

Two 3-year surveys were iiiiti:itcd in 1992 lor ihc Ute 
Ladies'-Tresses orchid. a fcilel.ally liatcd tlircaieiicd 
spccies. a i d  tlie Preblc's Me;idow Jiiiiiping Mousc. 
which i s  listed as :I lederul Category 2 hpccics. 
Category 2 indicates that the I'rchle's h1c;idow Jui i ip in~ 
Mouse i s  presently neilher thre;iteiicd nor cnhngcrcd. 
but i s  under consitleratii)ii for thre;itcncd st;itus. The 
Colorado Butterlly plant. ;I St;ilc o1'CoIi)r~do Catcgt)ry 
2 spccies o f  concerii. w idilcd to thc survey (or lJtc 
I.adies'-Trcsses in 1993. A pcriiii1 11) irap ? ~ i i i i i l I  iii;iiii- 

nials. inclutling the l'rehlc's hlcadow Juiiipiiig Mousc. 
wxs ohtaiiieil frii i i i 11ie CoIor;ido Division ot' \\'ildlifc t o  
pi . LI  ..I' itcite . 
hirds were ;iIso ctindtic.tcd. 

In 1993. ;I pair ofh;ild c; ig lc~ hililt ii IIVSI :it 0licl';ihlc 
Unit (OU) 3 iiciir St;iiidIcy l.:ike. Thc Ci)Ior;iihi I3ird 
Observatory w i i h  ciinlr;iclcJ 11) collect hcl):ivior ;iiid 

hahitiit-cisc data. 'I'hc hirds :ih:iiidt)i)cd the iicht iii iiiid- 
M:irch liui h:id reiuiiicd 11) tlic K1-T viciiiity hy 
Novciiihcr 1993. 

 lie hurvcy. hloiithly htin'cyh on migratory 
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Section 2. COMPLIANCE SUMMARY 

Preservation ;ind iiiiiii;igenieiit of prehistoric. historic. 
end cultural resources on lands administered by the 
IIOE :ire mandaled under Sections IO6 and I 10 of the 
Niitional Historic Preservation Act (NHPA). The 
NHPA requires a federal agency. before undertaking 
any project. to adopt nieasures to mitigate potential 
adverse effects of that project on sites, stmctures, or 
ohjects eligihle for inclusion in the National Register o f  
llistoric Places. A sitewide :irchaeological siirvey at 
RFP was originally conducted in 1991. This survey 
evaluated all cultural resources against criteria for nom- 
ination to the National Register of  Historic Places. 
Survey results were reported in “Cultural Resources 
Class 111 Survey of Department of Energy. Rocky Flats 
Plant. Northern Jefferson and Boulder Counties, 
Colorado“ (Version I .0, August I .  1991 ). Although no 
new archaeological data were generated during 1993. 
information from the report continues to he used in  
pl:tnning remediation and other construction activities 
to prevent damage to. or destruction of. cultural 
resources at RFP. 

The Clean Air Act (CAA). as amended by the Clean Air 
Act Amendments of 1990 (CAAA). sets standards for 
:iinhient air quality :ind for air emissions of hazardous 
air pollutants. The federal regulatory agency of authori- 
ty i s  the Environmental Protection Agency (EPA). 
Under the CAA. states may administer and enforce 
CAA provisions hy obtaining EPA approval of a State 
Implementation Plan (SIP). Coloratlo hns been granted 
such CAA primacy hy the EPA for air pollutants other 
than radioactive materials. The I992 Colorado Air 
Pollution Prevention and Control Act (formerly the 
Colorado Air Quality Control Act) estahlishes 
Colorado’s program of air pollution control. with irnple- 
incnting regulations proniulgated by the Colorado Air 
Quality Control Coinmission CCAQCC). 

National Emission Standards 
for Hazardous Air Pollutants 

N;ition;il Emission Standards for Hazardous Air 
Pdlutants (NESHAPs) govern radioactive and other 
hazardous air pollutants. In Colorado. the Colorado 
IIep;irtmcnt of Health (CDH) has been granted xuthori- 
ty hy 13% t c i  regulate several hazardous pollutants 
including heryllium, mcrcury. vinyl chloride. and’ 
ashcstos. Authority t o  regulate r;itlinniiclitles remains 

i 

with EPA. Under regul:itions prmiulg:itetl in  19x9. 
NESHAPs hwe l i i i i i t d  the r;iili;iticin dtisc to the public 
from airhorne radionuclide eniissions froin DOE facili- 
ties to IO iiiillireni per year (nirenilyr) effective dose 
equivalent (EDE). A compliance report with dose cal- 
culations is due to EPA by June 30  o f  each year for the 
previous calendar year, The 1902 report showed an 
EDE t o  the puhlic of 0.0016 iiirem froni r;idiologically 
contaminated soil and building eniissions. The 1993 
data from previous and new sources indicate an EDE o f  
0.00 I 6  mreni from the s a n e  sources. Dose calcula- 
tions for the 1993 calendar year are provided in  Section 
6. “Radiation Dose Assessment.“ 

Duct assessment reports (DARs) based on several air 
quality studies were suhmitted to EPA as required hy a 
March I992 Administrative Compliance Order. A 
Clean Air  Act Section 114 letter requesting additional 
information about the RFP sampling systems was issued 
hy EPA in Septeniher. 1993. EC&G provided the 
requested information in November 1993. EPA Region 
V l l l  i s  still considering whether the monitoring prcn-e- 
dures of the Incations are acceptahle. 

CAQCC Regulation No. 8 Regulation No. 8 implements NESHAPs for nonradio- 
active hazardous air pollutants in Colorado. Work 
standards. emission limitations. and amhient air 
standards for hazardous air pollutants including 
asbestos. heryllium. mercury, henzene, vinyl chloride. 
lead. and hydrogen sulfide are specified in this regula- 
tion. Potential hazardous air pollutants at RFP include 
asbestos and beryllium. Ashestos was used as insula- 
tion in older facilities and i s  handled according to 
NESHAPs regulations during demolition. renovation. or 
disposal. Beryllium is machined at RFP. The emissions 
standard i s  IO grams (g) of beryllium over a 24-hour 
period. Beryllium emissions did not exceed this 
standard in 1993 (see Section 3.2. “Air Monitoring“). 

Beryllium compliance tests were to he conducted on 
five air ellluent ducts that had the highest potential 
beryllium emissions in 1991. upon resumption of 
plutonium operations at RFP. The tests were to mea- 
sure beryllium emissions from each o f  the five loca- 
tions over a 24-hour period in  accordance with EPA 
Reference Method 104 and to serve as the basis of an 
application for a waiver o f  the emissions testing and 
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Table 2-1 
Air Pollutant Emission Notices and/or Reports Submitted or Resubmitted in 1993 

BuildingdDperations lor Which Air Pollulanl Emission Notices Were Submitted or Resubmltted In 1993 

374 (Revision 2) 
442 (Revision 2) 
442 (Revision 2) 
444 (Revision 2) 
707 (Revision 2) 
707 (Revision 2) 
776 Complex (Revision 2) 
865 Complex (Revision 2) 
865 Complex (Revision 2) 
990 Complex (Revision 3) 
RFP Planlwide 
SupercompactoriMlS (Revision 

Wasle Trealmenl Process 
Filler Tesl Penelromelen 
Filter Test Penelmmetes 
Beryllium Machining 
Foundry-Casling Operations 
Produclion Operalions 
Low-level Waste Baler 
Bery4ium Forming 
Beryllium Forming , 

Sanitary Waslewaler Treahenl 
Beryllium Emission Poinls 

, 2 )  Repackaging FacililyfrwWasle Shredder 

12/15/93 
12/15/93 
12/15/93 
1 2/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 

BuildingJDperations tor Which Air Pollulanl Emission Repofis Were Submitted or Resubmitted in I993 

Building 
Relerence_Num_berls) 

1 I1 (Revision I) 
123 (Revision 3) 
218(Revision 1) 
331(Revision 2) 
333 (Revision 2) 
334 (Revision 2) 
371 (Revision 3) 
374 (Revision 2) 
440 (Renson 2) 
442 (Revision 3) 
444 Complex (Revision 2) 
447 Complex (Revision 2) 
460 (Rwision 3) 
559!561 (Revision 2) 
705 (Rension 2) 
707 (Revision 2) , 
771 (Revision 3) 
774 (Revision 2) 
7713777 (Revision 2) 
865 Complex IRevision 2) 
881 (Revision 7) 
889 (Revision 2) 
990 Complex (Revision 3) 
991 lRevision 2) 
RFP . Plantwide 
SupercompacloriMlS (Revision 

BuwOpe!a t ion  Descripfioj 

Media AfldPholography 
Analylical Laboratory 
Nilric Acidhdustrial Storage 
Vehicle Mainlenance Garage 
Major Paint Shop 
Cenlral Mainlewlxe Facilily 
Plulonium Recoverymasle Trealmenl 
Process Waslewaler Trealmenl 
ModiliwliodFabrication Facilily 
Filler Test Facilily 
ManulacluringlMachining 
ManutacturingMachining 
Non-nuclear Manulacluring 
Anawical Laboratory 
RAD Laboratory 
Plulonium Manulacluring Facilily 
Plutonium Recovery Facilily 
Process Waste Trealmenl 
ManulaclurinyWasle Handling 
BerylliumiMelal Fabricalion 
AnalyticallRBD Labralories 
Waste Reduclion Fanlily 
Sanitary Wasleviater Trealmenl 
ShippinglReceiving Components 
Beryllium Emission Points 

2) Repackaging Facililyflru-Wasle Shredder 

Dale Submitted 
LOCON 

12/15/93 
1UlY93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 
12/15/93 

Section 2. COMPLIANCE SUMMARY 

Table 2-1 (continued) 
Air Pollutant Emission Notices and/or Reports Submitted or Resubmitted in 1993 

Other Air Polluisnl Emission Notice Submittals for New Sources for 1993 

Building Date Submined 
Bu&!hg!Oprallon DeScriDtion Referpnce NumberLs) 

900 Complex (Revision 2) Udg 995 Sullivan Air Compressor 06/24/93 
Portable Backup Compressor Davey Air Compressor 06/01193 

(Revisbn 0) 
OU - 2 Generator (Revision 0) 
Portable Env Resl (Revision 0) 
Portable Env Resl (Revision 0) 

SlewarVSlevenson Generalor 250 kW 
Dehoil Diesel Generalor Sel200 kW 
Deboil Diesel Generator Set 400 kW 

0700193 
10/15/93 

Other Air Pollutant Embsian Reporls Submnted In 1993 

Bulldlng Date Submined 
Reference N u m W  EuildimWarallon Descfiotian 

990Complex (RevisionZ) Eldg 995 Sullivan Air Compressor 06/24/93 
Portable Backup ) Davey Air Compressor 06/01/93 

Compressor (Revision 0) 
OU - 2 Generator (Revision 0) 0700193 
Portable Generalon Revision 0) 
Portable Generalors (Revision 0) Detroil Generalor Set. 400 kW 10/15/93 

SlewarVStevenson Generalor 200 kW 
Detroil Generalor Set 200 kW 

1993 APENs Submitted for New Sources. During 
1993, five APENs and supporting APEN reports were 
submitted for diesel fueled internal combustion 
engines used to power generators and compressors. 
L i s t s  o f  these sources are provided in  Table 2- I .  

cdorado Air hrmk-  Under CAQCC Regulation No. 3. 
an air emission permit must he obtained for each source 
of regulated air pollutants before the construction. mod- 
fication. or operation o f  the source. unless the source 
was in  existence before February I ,  1972. As part o f  
the recent changes to CAQCC Regulation No. 3, certain 
source categories, such as support laboratories and 
maintenance painting operations, as well as sources 
emitting regulated pollutants below de mininncs report- 
ing thresholds, were also deemed to have a negligible 
impact on air quality and were thus exempt from permit 
requirements. In  response to this regulatory change. a 
request was made to CDH to cancel 19 air emission per- 
mits for sources now exempt from permit requirements 
or no longer in service. After these cancellations have 
been granted, RFP wil l  have I2 active air emission per- 
mits for sources currently in operation. Table 2-2 l ists 
the status o f  the current air emission permits for RFP. 

__._ .. ---- 
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Table 2-2 
Air Permlts and Permit Applications 

Section 2. COMPLIANCE SUMMARY 

Table 2-2 (continued) 
Air Permits and Permit Applications 

~ l V A D D l i C a & J J  

Building 122 lnunemlor (325/82) 

Bwldmg 771 lnuneralor (Snels5) 

Building 776 Incinerator (32yS2) 

FugitNe Dust Renewed (tZEi91) 

Unnaiysls Labnatory Fume Hood 
Bldg 123 

750 Pad, pondcrete operauons 

9~ Pad, pondcrele operams 

Mu!&!ef bl!&l!m 

C.12.931 Air 

12JE932 Air 

C-13,022 kr 

87JEO84L Air 

86JEOl8 Air 

WE045(182)  Air 

WE045 (3 8 4) Alr 

l s r u l n g 
A!mU - .  
CDH lnacbve source. Requested permit 

cancellation 12/93. 

CDH lnacbvn source. Requested pemul 
, cancenabon12193. 

cancellation 12193. 
CDH lnacuve wrce. Requesled pemul 

CDH Permit expires 12131194. 

CDH Categoical source exemplion. Request 
permil cancellation 12193. 

CDH Inache source. Requested pen i l  can 
cellamn 12/93. 

Inactive source, Requested permil can. 
cellallM 12193. 

CDH 

Buiung 776 Supercompactor and 9lJE047 kr 
Repackaging Fanliy (SARFytransuranc 
Waste Shredder-HEPA filter 

Building 333 paint spray booth 91JE3W h r  
(2 u r n )  

Buildmg 333. gnt Master 91JE300-2 k r  

Building 910 thrm natural gas 91JE316 kr 
generalm 

Buildmg 910 one natural gas 91JE316-2 kr 
water heater 

Buddug 995 natural gas fired sludge dryer 91 JE430 llrr 

Building 440 paint spray booth 

Building 440 painl spray booth 

Building 4M) machining and product 
inspecuon processes 

Open Burn Pemut 

Building 374. sallcrete operations 

OU 2 diesel generalor 

?I1 

91JE537-t Air 

91JE537.2 Air 

92JE1247 Air 

1140~0B~1M)1 Air 

9UE542 Air 

93JElll8 Air 

CDH lnilial permit issued in 12191. 

CDH Calegoncal source erempuon Requesl 
permil camellam 12/93 

CDH Iniual pemul lswed 7/92 

CDH Awaiting lid permil 

CDH Final pemut issued 2/93. 

CDH Below repNng lhrhreshoMs Requested 
permil cancellabon 12/93 

CDH Below repoNng thresholds Requesled 
permit camllal~rn 12/93 

CDH Below reprung Ulresholds Requested 
permit cancellauon 12/93 

permit cancellaurn 2/94 
CDH Below repomng lhresholds Requesled 

CDH Permil expired 1001193 Assessing 
lulure need lor open burn pemul 

CDH lnillal permit issued 11/93 

CDH lnilial permit issued 3/94 

Building 443 seam plant W e n  92JEB33(1-4) Air CDH lniual pemuls issued 2/94 
(4 unils) 

’ Buiung 776 MlUml gas WneS (4 unils) 92JE833 (58) Air CDH Initial permil issued 2/94. lnaclive 
wrces. Requested pemt cancellation 
3/94. 

Building 702 natural gas engines (4 unh) %JEW 1-12) Air CDH lnilial permit issued 2194. lnaclive 
sources. Requesled permit cancellation 
3/94. 

Emergency generaton. Buildings 120, 9UE1349 Air CDH lniual permil issued 3194. 
566.708(8), 708(C). 715A. 776,881G 
(2 unils). 920, 7624 (PACS.1). 372A 
(PACS-9) 792A (PACS.3), Portals 
A and 8. 124, 127,371,427,443 (2 units). 
559,562.708(A). 715,727. 729,779, 
827.989. and the Envimnrnenlal 
Restoration generator trailer. Diesel-lired 
pumps. Buildings 373,708,771, and 
920 Air compressors . Buildings 995 
and 331 
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CAQCC &gu/atjon No. 7 CAVCC Regulation No. 7. "Regulation 10 Control 
Ikiissions of  Vol;itilc 0rp;inic Cnmpounds." was 
revised in 199.3. Provisions 01' Regulation No. 7 apply 
only to ozone nonattiiinment :ireas. with the exception 
of rcquirenients for disposal of volatile organic com- 
pounds (VOCs). which apply statewide. Although RFP 
i s  in an air quality control region where the ozone levels 
:ire within ;itt:iinment requirements. the application for 
rcclassilication of the region h:is not heen completed by 
the state for submittal to EPA. Therefore. RFP is still 
suhject to the requirements of  Regul;ition No. 7. inid all 
new sources of VOCs at RFP must comply with the 
work practice standards and control technology provi- 
sions of the regulation on commencement of operations. 

In response to a compliance provision of this regulation. 
RFPsuhmittetl a report to the APCD in 1991. which 
inventoried plantwide snurces of VOCs and evaluated 
source-specilic emission control methods to determine 
compli:ince. This inventory was representative of plant 
operations under lull production and provided an 
assessnient of  re:isonably available control technology 
(RACT) for sources of  VOCs. Since 1991. a l l  new 
sources or modifications to  existing sources have been 
reviewed for appliciihility t o  the work practice standards 
and control tcchnology provisions of this regulation. 

. 

Stratospheric Ozone 
Protection 

Regulations concerning the use of ozone-depleting suh- 
stances (ODSs) at RI'P include 40 CFR Part 82. 
"Protection of Stratospheric Ozone," and CAQCC 
Regulation No. IS. "Regulation t o  Control Emissions 
( i f  Ozone Depleting Compounds." 40 CFR Part 82 i s  the 
iinplcnienting regulation for Title VI  ofthe CAAA. 
"Stratospheric Ozone Prntection," and its suhparts Lire 
listed as follows. 

Suhpxt A. Production and Consuinption Controls. 
SX FR 6 S O l X .  puhlishcd December IO. 1993 and 
cffective Janunry I ,  1994. 

Suhprt D. Servicing of  Motor Vehicle Air 
Conditioners. S7 FR 31242. puhlishetl July 14. 
I992 and cffcctivc August 13. 1902. 

Suhpart C. Ban on Nonessential Products. 58 FR 
69672. puhlishetl Decenihcr 30. 1993 inid effective 
Fehriury 28. IY94. 

- Suhpart D, I:ederal Procurenient. 58 FR 54892. 
puhlished Octoher 22. I W 3  and eflectivc 
Noveniher 22. 1093. 

Suhpart E. I.aheling of Products Using Ozone 
Depleting Substances. 58 FR Xl36. puhlished 
February I I. 1993 and effective March IS. 1993. 

Suhpart F. Recycling and Emissions Reduction. S8 
FR 28660. published May 14. 1993 :ind effective 
June 14. 1993. 

Suhpart G .  Significant New Alternatives Policy 
Program. 58 FR 28094. propnsed publication May 
12, I993 

40 CFR Part 82. Subpart A. requires the phase-out of 
production of  class I ODSs hy the end of 1995. except 
for methyl hromide. which wil l  he phased out i n  the 
year 2000. Class I ODSs include halons. hydrobromo- 
fluorocarhons (HBFCs), carbon tetrachloride (CC I.,) 
1.1 . I  -trichloroethane (TCA). and inany coinmonly used 
refrigerants nr chlorolluorcK~irhons (CFCs) such as 
Freon-I I and Freon-12. Production of  class I I  ODSs. 
hydrcKhloroflutirocarhons (HCFCs). wi l l  he phased nut 
frnm 2003 through 2030. The HCFC phase-out 
involves freezing or banning prtduction of specified 
HCFCs after various dates and restricting the use o f  the 
compounds during the phase-out period. 

On January 30. 1993. CAQCC Regulation No. 15. 
"Regulation to Control Emissions of Ozone Depleting 
Conipounds" became effective. This regulation requires 
refrigerant reclaiming and recycle preventive mainte- 
nance plans, semi-annual inspections, equipment regis- 
tration. refrigerant tracking. annual reporting. and regis- 
tration of personncl handling refrigerants. CAQCC 
Regulation No. 15 was revised in May and Noveniher 
of 1993 to incorporate House Bi l l  (HB) 93-1 141 and 40 
CFR Part 82. Suhpart F. The revisions include a station- 
ary equipment registration fee structure. a modified sta- 
tionary equipment registration schedule. mandatory sta- 
tionary technician certification. restrictions limiting the 
sale of refrigerant to only certified technicians. maxi- 
mum leakage rates for refrigeration and air conditioning 
systems. and required use of  approved recovery equip- 
ment and methtds. CAQCC Regulation No. I S  requires 
registration of refrigeration systems with n compressor 
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rating of 100 horsepower (hp) or greater, according to 
the following schedule: 

> 500 hp November IS .  1993 
> 350 hp January I, 1994 
> 200 hp July I, 1994 
> 100 hp January I, 1995 

RFP Procedure I -D61 -EPR-AQ.01 , Stratospheric 
Ozone Protection, descrihes the responsibilities and 
requirenieiits at RFP to eiisure compliance with these 
regul:itions. This prtwdure was linalized in Ueceniher 
1993. 

The AQD completed a report detailing "Esscnti:il Uses 
o f  Ozone-Depleting Substances Proposed Chlorofluor- 
ocarbon Banking Program" and an "Ozone-lkpleting 
Subslance Phaseout Activities 1993 Update Report" for 
suhmittal to DOE, RFO and IIOE. HQ during Fehruary 
1993 and Novemher 1993. respectively. 

Suniniaries of RPP usage of OIXs and the conipliance 
activities related to stratospheric (mine protection regu- 
lations are provided helow. 

Stationary Refrigeration Sources. Section hOX(c)( I ) 
ol the C A A A  requires that, as of July I. 1991. ODSs 
released during the servicing. repair, or disposal til 
appliances or industrial process refrigeration must he 
collected by equipnicnt that recovers the refrib xiant.  ' "  or 
otherwise he evacuated into a container. or hack inlo 
ihe appliance. Twenty-two refrigerant reclamation sys- 
tems. liftern backpack recovery units. and ten portable 
recovery units have heen procured and are being used 
by maintenance personnel for high-pressure refrigera- 
tion systems. Four 1.500 pound reclainiers, and one 
2 .S00  pound reclaimer have k e n  procured for use with 
low-pressure refrigeration systems. An Acquisition 
Cenilication Form lor this equipment was suhmittcd t o  
EPA in  August 1993. ;is required hy 40 CFR Part X'2 
Suhpari 1:. Nineteen KFP tecliiiiciiiiis were registered 
with the state hefore July I, 1993. ;kccording t o  require- 
nients ol CAQCC Regulation No. IS. Registr:ition 
loriiis fur six stationary refrigerntion systenis with 
conipressor ratings greater than SO0 hp wcrc suhmittcd 
tu tlic state in Novemher 1993. as required hy CAQCC 
Regulation No. IS.  

Approximately I ,XOO pieces of refriger:inl-using equip- 
nient were identified in a coiiiprchensive inventory 
conipleted in April 1993. A hreakilown of  the nunihcr 
and type of equipment included in the inventory i s  l is t -  
ed helow. This l is t  accounts lor 1.607 pieces of equip- 
ment. Sonic of the inventory forms did not provide 
suflicient information to deteriiiine the equipiiiciit type. 
RFP ODs-using equipment i s  siiniiiiarizctl helow. 

Niinihcr of Unils l b e  of ISuuiament 

Air Conditioners 
Air Dryers 
Drinking Fountains 
Freezers 
Heat Pumps 
O i l  Chillers 
Process Chillers 
Refrigerators 
Vending Machines 
Water Coolers 

309 
44 

I17 
36 

3x0 
IS 
24 

344 
sx 

214 

Tracking numhers havc heen assigned 111 c;icIi piccc 01 
equipment to lacilitate rel'rigcriint triickiiig. A reirigcr; 
ant Ir;icking forni and computer dat;ih;i>c haw hccn 
est:ihlished to maintain records of relrigcl.;iiit us;~ge :it 
RFP. The tracking foriii has hc'en incorpoT:ited into tlic 
routine integrated work control p;ick;igc (IWCI') pio- 
grain. Preventive niaintenancc p h i s  :ire heiiig csuh- 
lished lor each type of reliigcralion eqiiipincnl :ind 

each ni;iinten:ince m a .  Equipiiicnt registiat ion lciriiis 
wil l  continue to he suhiiiittetl tu Ihc stiitc. :is required. 

Funding t o  procure and install high-clliciency purges 
and reseating pressure relict v:iIvcs for nine lt i iv-~wcs- 
sure refrigeration systeiiis or chillers w:is ;i[ipro\'ed, 
These upgrades. which will help iiiiiiiiiiize ciiiissions to 
the lowest achievable level illill coiibcrvc rcfrigeriints. 
are pl:inned for the spriiig of 1094. 

A preliii1in;iry scope ;in11 estiiiiate to rctiolil or replace 
19 large chillers w;is conducted in  13'9.3. 'l'he scope 
and estiiiinte was coniplctcd iii Scpteiiihcr IYJ.3, ;iiid i s  
hroken out hy individud cliillcr cost so t1i:it the work 
c;in hi. divided into dillerent work ~xickiigcs (i.e.. build- 
ing air opcratitin;il ;ire:is) i1ncccss:iry. No iundiiig it ir 

cquipiiienI rctnilits or rcpI:ilmiciith w a b  aw;irded ior 
1:Y'J-l. I~ec:iu?~c o i  111s ;~cceIc~.:itcd prodiiL.tioii ph:ise- 
out. I<W c111i1d I~ILY ;I rcl'rigerait shtirt:igc hciorc tlic 
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large systcnis iirc retrolittetl or replaced. The AQD i s  
providing guid:ince to l?icility 0pcr;itions to minimize 
the inipxts ofthe refrigerant production phase-nut: 
however. thc Maintenance Department i s  huilding their 
supply o f  refrigerants in the interim. 

klohile Sources. 40 CFR Part 82. Suhpart B, requires 
tcchniciaiis whn service motor vehicle air conditioners 
t u  he certified. to use approved recovery equipment. and 
to maintnin service records. The RFP Garage has estah- 
lisheil a tracking systeni to niaintain accurate and com- 
plete records of air conditioner servicing and refrigerant 
usage of the RFP vehicle lleet. Garage personnel 
acquired approved motor vehicle air conditioner 
(MVAC) recovery equipment in 1990. An MVAC 
Recover/Rccycle or Recover Equipment Certilication 
Forin was submitted to EPA in January 1993. in compli- 
ance with Subpart B. Nine RFP technicians have coni- 
pleted approved certification programs and are autho- 
rized to operate the recovery equipment: all were regis- 
tered with the state before July I. 1993. according to 
requirements of  CAQCC Regulation No. 15. 

The vehicles in the RFP fleet are leased through the 
General Services Administration (GSA) o f  the federal 
government. There are approximately 3 I 5  vehicles in 
the RFP lleet. including tractor trailers. etc.. roughly 80 
percent of which have air conditioners that use Freon- 12. 
As the automobile industry phases in new refrigerants 
and new air conditioning systems. the new vehicles pur- 
chased by GSA and leascd to the plant will he updated. 

Ilalon Fire Suppression Syslems. Production o f  
halon wm ph:ised out in 1993. as required hy 40 CFR 
I'art X2. Suhpart A. The RFP Fire Department uses 
H:ilon 121 I in pl:int fireextinguishers and Halon 1301 
in huilding lire suppression systems. 'There iire approx- 
im;itely I .300 halon lire extinguishers and 14 Halon 
Fixed Fire Suppressinn Systems (HFFSSs) on plantsite. 
The RFP Fire Department has purchased a halon recov- 
cry unit for Halon 12 I I lire extinguishers.. Rcplace- 
nient extinguishers wil l  consist ol'dry chemical. carhon 
dioxide (CO?). and prcssurized water units. as applica- 
hlc. lhe Fire Protection Engineering Depnrtnient 
assessed the 14 HI7fSSs. in :iccnrdance with DOE 
guidelines. and has proposed that one HFFSS wi l l  
remain ;iutoniatic wilh no modilic;itions. four HFFSSs 

CLEAN WATER ACT 

wi l l  remain automatic until iiltcrnate protection i s  pro-, 
vided. six HFFSSs wil l  he converted to m;inual (lis- 
charge only. one HFFSS wil l  he discoiinected. and two 
HFFSSs wil l  he conipletely removed. 

General Solvent Applications. Historically. carhon 
tetrachloride (CC 1 4 ) .  Freon- I 13. and trichlorocthane 
(TCA) have been used in vtirious laboratory and pro- 
duction processes at RFP as cleaning agents or sol- 
vents. When plutonium operations were suspended in  
19x9. most of these use points were eliminated. Efforts 
to eliminate chlorinated solvents. CCI,. TCA. and 
Freon- I 13. used in  niany areas at RFP. have hecn ongo- 
ing since November 1987. Efforts to phase-out chlori- 
nated solvent usage have included investigations of 
alternative cleaning methods and alternative density 
determination methods. 

The Clean Water Act (CWA). originally passed hy 
Congress in 1972, established ambitious goals to control 
pollutants discharged to United States' surface waters. 
Among thc main elements o f  the CWA were nationally 
applicahle. technology-based effluent liniit;itions set by 
the EPA for specific industry categories and water quali- 
ty standards set by states. The CWA also provided for 
the National Pollutant Discharge Elimination System 
(NPDES), a program requiring pennits for discharges 
froni a point source into surface waters ol'the United 
States. The first phase for expanding the NPDES to 
nonpoint sources is now underway with the issuance of 
storni water discharge pcrniits t o  inediuin and large 
municipalities and sites with industrial activity. 

The EPA and the State of Colorado both have roles in 
RFPs compliance with the CWA. While EPA Region 
V l l l  issues and administers the NPDES permit for RFP. 
the state, through the Colorado Water Quality Control 
Conmission (CWQCC). sets surface water quality 
standards for receiving streams and hodies of water. 
including standards for the creek segments immediately 
downstream of RFP. The state also ratifies issuance o f  
the federal perniit within i t s  borders and has the ahility 
to veto the permit if i t  does not contain sullicient ternis 
to protect a l l  ambient segment water quality standards 
in the receiving stream. 
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zone. The Vatlny Zone hlnnitoring Phn was suhmit- 
tcd to EPA and ;ipproved in June 1091. An addendum 
t o  thc monitoring plan was suhmittcd for two additional 
sludge drying hells located east ( i f  Building 010. Field 
work was initiated during 1992 and completed as 
schrtluled in Fehruary 1993. Monitoring activities are 
ciirrently ongoing at hoth sites for a I-year period. with 
cnmpletion expected in March I YY4. 

Sewage Treatment Plant Compliance Plan. The 
Sewage Treatment Plant Compliance Plan (EGG90c). 
submitted t o  EPA in July I Y 9 0 .  dcscrihed planned 
iniprovenients to the WWTP necessary to meet NPDES 
water quality standards and FFCA criteria. Completed 
work incltidcs implementation of recommendations 
from diagnostic studies of treatment plant operations. 
installation of an autochlorination/dechlorination sys- 
tem. and ac!ditioniil influent and effluent instrunienta- 
tion. Other planned improvements are included in a 
treatment plant upgrade project. which con. 
phases. 

- Phase I includes construction of a mechanical sludge 
drying system and modifications to  existing sludge 
heds to improve the cfliciency o f  the sludge drying 
prnccss. Construction WJS conipleteil i n  April 1993. 
and the system was ready for routine operations i n  
I>ecemher I YY3. 

- Phase I I  includes electrical improvements for 
iniprnveil reliahility and additional capacity. emergency 
electrical power provisions. construction o f  an addition 
to the existing 1ahor:itnry huilding. addition o f  equip- 
ment and controls at the equalization basins. upgrades 
to existing structures and equipment within the WWTP 
including the polymer feed system and sand filters. and 
iidilitional chemical storage. Construction i s  expected 
to hegin in I Y Y J .  

- Phase I l l  includes construction of additional influent 
:ind cflluent storage for the WWTP. niodilication of the 
existing plant t o  provide for nitrilication. and cnnstruc- 
tion of a new dcnitrificatinn systcnl. The linal scope 
and schedule o l  Phase 111 will he contained in the 
rcncwctl NPDES pcrniit. 

Chromic Acid Incident Plan and Implementation 
Schedule. A Draft Chromic Acid Incident Plan was 
prcpircd in response to recommendations inadc follow- 
ing ii DOE invcstiption of an unplonncd release of 

Section 2. COMPLIANCE SUMMARY 

chromic acid solution frnm building 444 i n  1989. The 
pliin addressed physical and administrative changes to 
rcduce the possihility and iinpact of future spill events. 
A riuniher of proposed actions were conipleted, and 
EPA agreed tn ref irus the scnpe of the plan to enipha- 
size issues relevant to surface water protection and 
source control. A draft plan incorporating the revised 
approach was submitted to EPA during the second 
quarter of 1 9 9 2  and was approved in  Octoher 1992. 
Work was initiated in Octoher 1992 on plan activities 
and is expected to continue through 1998. These activ- 
ities include the identification of all connections to the 
sanitary collection system at RFP, the Drain 
Identification Study, and a coniprehensive inventory of  
all tanks on RFP, the Tank Management Plan (TMP). 

Spi// Prevention Control and The Spill Prevention Control and Countermeasures/ 
Countermeasures/Best Best Management Practices (SPCCIRMP) Plan i s  a 
Management Practices Plan compilation of existing Facility improvements. opera- 

tional procedures, policies. and requirements for control 
of hazardous suhstance and nil spills. The current 
SPCCBMP Plan was completed in September 1992. 
Updates to this plan were initiated in 1993 to meet 
anticipated requirements of the Oi l  Pnllution Act of 
I990 and Storm Water Pollution Prevention Plan 
(SWPPP) provisions expected in the renewed NPDES 
permit. 

Storm Water Permit 
Application 

Since RFP i s  a site with industrial activity, it i s  required 
to submit an NPDES storm water permit application 
under regulations promulgated in November 1990. A 
network of six storm water monitoring locations was 
established during 1991 with the approval of EPA. pro- 
viding stonn water quality information for ninoff that 
leaves the Industrial Area of RFP. Automated sampling 
equipment collected flow-cornposited samples to ch:uac- 
terize the runoff, while data loggers collected the stored 
flow information at each monitoring location. The storm 
water permit application was submitted i n  1992 on 
schedule. EPA has indicated that the renewed NPDES 
permit will include the stonn water requirements, and 
that permit provisions wil l  he similar to those contained 
in the “General Permit” for storm water published in the 
Federul Regisrer (FR) on September 9, 1992. 

-- .bin- 
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Co/orado Wafer Quality 
Confrol Commission 
Wafer Quality Standards 

The Colorado Water Quality Control Commission 
(CWQCC) originally conducted a hearing in December 
1989. on the srandards for Big Dry Creek drainage 
hasin surface waters draining into Standley Lake and 
Great Western Reservoir. lhese waters incl utle Woman 
Creek and Walnut Creek. RFP's principle drainages. 
As a result of th is  hearing, the resegmentation of Big 
Dry Creek and revised use classifications and water 
quality standards for Woman Creek, Walnut Creek. 
Standley I-nke, and Great Western Keservoir became 
effective in March 1990. This action hy the CWQCC 
estahlished g ~ a l  stream standards for Segment 5 of Big 
Dry Creek (trihuraries from source to Ponds A-4, B-5, 
and C-2) and stringent stream standards for Segment 4 
of Big Dry Creek (from pond outlets to Standley Lake 
and Great Western Reservoir). Coal standards dilfcr 
from stream standards in that "goal" indicates that the 
waters are presently not fully suitahle for classified use, 
and that a temporary moditication for one or more of  
the underlying numeric standards was granted. Stream 
srandards were adopted for organic and inorganic 
cheniicds, metals, radionuclides, and certain physical 
and biological parameters. 

In Octoher 1992, the CWQCC hcard a petition hy DOE 
to reconsider the standards placed on Segment 5 of Big 

' primarily of draiilnges from 
the RFP Industrial Area. The standards are based on 
the designated use, or classilication. of a water body 
segment (e&. aquatic life. drinking water supply. 
recreational, agricultural). At this hearing. DOE and 
RFP requested an extension ofthe goal qualiliers and 

' 

rary nioditications and asked the CWQCC to 
the site-specitic organic standards to achieve 

'tency with the statewide nunicric standards for 
ic chemicals. In December 1992. the CWQCC 

rejected the proposal to continue the narrative ambient 
modiliers for 3 additional years. and instead agreed to 
impose Segment 4 standards on Seginent 5. hut with 

ions for nine parameters. The 
several additional modilications to 

Segnient 4 and 5 standards put Ionh hy I)OUI:C&G t o  
make the specilic st;indards consistent with statewide 
stantlards for organic constituents. The Commission 
also adopted ii standard for herylliuni. This action 
hecanie linal in March 190.3. 

Section 2. COMPLIANCE SUMMARY 

SAFE DRlNKING WATER ACT The Safe 1)rinking Water Aci (SIIWA) estiihlishes pri- 
mary drinking water standard!. lair water delivered by a 
puhlic water supply sysiciii. tlelincd ;IS ;I hystcni that 
supplies drinking water to either IS or inore C ~ I I I I I ~ C -  

tions or 25 individuals for at least hO days pcr year. 

The RFP water supply systcni nicets hcsc  criteria and 
is terined a iionconiniunity. nontrmsient sy~tc~ i t  

basis but do not live at the sitc. 

KFP periodically ev;iluates plant drinking w:iter l o r  var- 

secondary water contaminants. inurpanics. VOCs. and 
radionuclides. Resul~s of these analyses ;ire rcp)rtetl to 
the CDH weekly. nionthly. quarterly. and :inn~~;iIly . 
depending on the type 0 1  analyses pcrfornicd. A coni- 
plete description ofthe Drinking W;ltcr fvl~ini~oriiig 
Prograin 81 KFP i s  given i n  ihc 1902 Rocky I:lats P h i  
Environmental Monitoring PImi (1?X;92e 1. 

because persons who usc the watcr do so O I I  ;I d:iily . p  

ious water quality paraineters including primiry ; i i d  . .  

' 

' 

I 

I. I he Federal Insecticide. Fungicide. and Rodenticide Act FEDERAL INSECTICIDE, I 
FUNGICIDE, AND 
RODENTlClDE ACT 

I 
I (FIFKA) govc.rns the registcition and use 01' pesticides. 

herbicides. and rtdenticidcs. The FIFKA prt)gr;lni ;it 

RFP tracks the niaterials froin their ini t id purchase t o  
final disposal and helps msurc th:rt a l l  pxicides on 
plantsite are registered with the Eb\, ;ire applied hy 
licensed contractorb. :ind th;it waste is  propcrly disposed. 

Approval of the FIFRA Program M;in;igeiiicnt Plan and 
Level I Prcxctlure drafted in IYJ3 i s  ;inticip:iicd hy 
inid- I9Y4. Elenients ot' the plan include prcpiratiwi of 
a database of inforination regiirding the applicatioii of 
pesticides on pl;intsite; an ;innu:il ineeting with IIOE 
concerning IJW [)I' pesticides: niliiiitiwing r d  tlie FIFRA 
for updates and ch;inge~. ;is well a h  i~ioiiitoring ot 
changes in pesticide approwls and rcgulntions hy the 
EPA; coordination with thc Chcinical Tcickiiig and 
Control Sysietn tCr&CS) Division tor tracking of pes- 
ticides on plui[site: ongoing euluations of'chc~nic:d 
use ;ind cflicacy: ;ind ii coniinu:ll se;ircIi for :iltern:itives 
t o  pesticide use tin pl;intsite. 
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TOXlC SUBSTANCES 
CONTROL ACT 

The Toxic Suhst;inccs Control Act (TSCA). adminis- 
tered hy thc 13%. ;iddresses potential risks associated 
with the nianol';icturc. LISC. and handling of toxic suh- 
stances. TSCA supplements sections 0 1  the CAAA. 
the CWA. and the Occup;itinnal Safety and Health Act 
(OSHA). Compliance with TSCA at RFP is directed 
:it managenlent o f  polychlorinated biphenyls (PCBs) 
and containerized waste ashestos froin abatement pro- 
jects. 

In 1YY3.49 drums o f  radioactive ashestos were shipped 
t o  the DOE Iinnford site in Washington for disposal. 
These drums consisted of low-level r;idioactively conla- 
niinated ashestos generated at several 1oc:itions 
throughout RFP. RFP has small-quantity generator sta- 
tus with Hanford and also i s  continuing efforts to ship 
low-level ashestos for disposal at the Nevada Test Site 
( N'fS ). 

RFP continues to manage thrcc PCB storage areas and 
two PCB transformers. The PCB storage areas contain 
radioactive PCB wastes which cannot he shipped offsite 
hecause currently there are no  DOE facilities or com- 
mercial facilities which can accept RFPs radioactive 
PCB wastes fnr disposal. EGBG. DOE. and EPA 
Region Vlll negotiated a draft compliance agreement in 
1993 for the continued storage of these wastes until nff- 
site disposal fnr radioactive PCH wastes can be 
achieved. The compliance agreement i s  expected to be 
Iinalizcd i n  IYY4. 

' 

The remaining two PCR transformers are currently 
being managed in accordance with the TSCA regula- 
tions lor PCB transformers. 130th transliwniers are i n  
scrvice and operational. 

RESOURCE CONSERVAT/ON 
-AND RECOVERY ACT 

Two federal laws govern the ma,jority of the cleanup 
activities at RE'I': the Resource Conservation and 
Recovery Act (RCRA). and the Comprehensive 
13lvironnicntnl Response. Conlpensatinn, and Recovery 
Act (CERCLA). Although piire radioactive waste is 
monitored internally hy DOE due t o  an Atomic Energy 
Act exemption. KCRA rcgulatcs all activities at the 
kicility assncinted with haznrtlous waste and mixed 
waste. CERCLA requires cleanup :it sites that have 
cnntaminatinn and are recognized as sufficiently high 
priority sites hy IPA.  The RFP site i s  in this c;itegory 

, 

34 

Section 2. COMPLIANCE SUMMARY 

and was added t o  the N;itioiial Priorities List (NPL) in. 
1989. and therefore kills untler CERCLA as well. in 
some areas. 

EPA i s  responsihle for nverseeing cleanup activities a1 
NPL sites. but DOE i s  responsible lior the implementa- 
tion o f  the CERCLA requirements. EPA. the promul- 
gating agency for RCRA regulations, has delegated the 
authority for iniplernentation o f  the RCRA require- 
ments to CDH. This is accomplished through authority 
of the Colorado Hazardous Waste Act (CHWA) and 
other implementing regulations. The Interagency 
Agreement (IAG) signed in  199 I by EPA. CDH. and 
DOE defines how the overlapping cleanup authority of 
RCRA. CERCLA, and CHWA are to he integrated and 
how oversight authorities-by EPA and CDH wi l l  he 
conducted to ensure compliance with all regulatory 
requirements. 

RCRA. as amended by the Hazardous and Solid Waste 
Amendments (HSWA). provides cradle-to-grave con- 
trol of hazardous waste by imposing management 
requirements on generators and transporters of haz- 
ardous wastes and on owners and operators of treat- 
ment. storage. and disposal facilities. 

I n  response to a NOV issued by CDH on June 17, 
1002. EG&G has developed more than 100 individual 
corrective action tasks to address the lindings. I n  1993, 
there were no RCRA-related NOVs issued hy CDH. 

DOE, RFO and EG&G also initiated additional actions 
designed to enhance regulatory conipliance. Among 
these were the development of the Environmental 
Compliance Pilot Program (ECPP) and the Hazardous 
Waste Compliance Program Plan (HWCPP). 

RFP initiated a pilot program in two buildings to develop 
a more erective means to achieve and maintain regulattr 
ry compliance. The pilot program involved Buildings 
559 and 460. These two buildings were selected as heing 
representative of an operating plutonium facility and an 
operating non-plutonium facility. Systems and processes 
that proved successful in the pilot erort will he imple- 
mented in the remaining RFP facilities. The scope ofthe 
effort was to develop more formalized methods for ensur- 
ing compliance with RCRA requirements. 

35 



Rocky flats Plant 
Site Environmental Report for 1993 

RCRA Part A and 
Part B Permits 

Also developed was the HWCPP, which describes how 
RFP wi l l  institute a more effective waste management 
program designed to achieve and niaintain strict adher- 
ence with KCKA. The purpose o f  the plan i s  to 
describe rasks necessary for sustained, comprehensive 
sitewide KCRA hazardous waste compliance. (e.& 
addressing known deliciencies, discovering and cor- 
recting new deficiencies, and avoiding their recur- 
rence). The HWCPP describes changes and upgrades 
which KFP wil l  use to achieve conipliance from an 
overall organizational perspective. Plantwide KCRA 
compliance wi l l  occur through procedures and integra- 
tion of  programs and support organizations with line 
operations. The plan provides upgrades IO program- 
malic sysleins and operational systems to facilitate reg- 
ulatory compliance. 

The KCRA Pan A permil application identilies ( I  ) the 
facility lociition, ( 2 )  the facility owner and operator. ( 3 )  
the hazardous and mixed wastes to he managed, and (4) 
the specilic storage treatnient units at the liicility. design 
capacities and process descriptions. A lacility that has 
subwimd 3 RCRA Pan A pennil applica~ion is allowed 
to manage hazardous wastes under transitional regula- 
tions known as interim status pending issuance o f  a 
KCKA Operating Permit. The KCKA Pan B pennit 
application consists o l a  detailed narrative description of  
al l  Pacilities and procedures related to hazardous waste 
nyanagement. The RCKA Operating Permit i s  hased on 
the RCRA Pm B permit ;ipplication and contains specif- 
ic detailed operating conditions lor the waste manage- 
nient units addressed by the permit. RCKA Parts A and 
B pennit applications for RFP cover hazardous waste 
treatmeni and storage operations. RFP does not dispose 
of hazardous W J S ~ ~ S  onsite. 

Part A Permit. Since the early 19x0s. a series ol’ KCRA 
Pm A pennil applications have k e n  submitted to the 
CDH. During 1993. the Pan A pennit was revised three 
tiiiies to request changes to interim status and to suppon 
Pan H penmiit mtdilication requests. The revisitins, datcs 
submitted to CDH, and changes requested. are provided 
below. 

Revision I I - Suhniitted May 1993. Ciwhined 
I1;lzardous. Low-l.evcl Mixed. Trmufiinic (‘TRU )- 
Mixed, and Mixed Kesiducs Part A, requesting a pwliun 
o l  Unit IS he designated as a “waste Pilc.” 

Section 2. COMPLIANCE SUMMARY 

Revision 12 - Submitted Ikceinhcr 1993. Ctinihined 
Ha~ardous, Low-l.evel Mixed. TKU-hlixed. and M i w d  
Residues Part A with l’erniit Mtddilication Kcquest 
Number IO, requesting changes to the KCKA 1’;11i I3 
Pemiit Contingency Pl;m and ihc ;iddition 0 1  w;~ste codes 
tounits I, IO, 13,aiid 15A. 

Revision 13 - Submitted Noveinher 1993. Conihinetl 
Hazardous, Low-lxvel Mixed. ‘I‘KU-Mined. m d  M i w d  
Residues Part A. requesting the :iddition of  solar p ~ i d  
sludge storage in ranks to Uliit 25. 

Part B Permit. CDH issued a Piin I1 Operating l’eriiiit 
t o  RFP on Scptrrnhcr 31). 1991. Curreliily. rhe pcrinit 
includes 15 drum storage :m;is. During 1993. lour 
requests for mtdilicatioiis IO the RF’P KC‘RA Pari B , 
Operating Pennit were suhinitted to  CIIH. ‘llicsc 

P 

Permit Modilication Request Nunihcr I l l  - I>ccc.lnhcr 
1993, :I Class II permit niodilication that included CIIII -  

tingency plan and wJste ctde additions. I’uhlic C~~IIII- 

iiient peritxl began on 1)eceiiiher 24. 100.3. 

Permit hlodilication Request Nutiher I 4  - June 1993. i~ 

Class I permit intdi1ic:ition that incorporated previous 
intdilications I .  2. 3. 4. 6. and 7 .  No puhlic inccting 
required; CDH has approvetl. 

Permit Motlilicatioii Kcquest Nuliiher I S  - May 199.3. :I 

Class 111 pennil niotlilication that :itldeil one iiiiscd 
residue storage tank mid ni;ide niodilica1ions IO ihe l i s t -  
in! o f  tanks included in the conipIi:inLy ~ ~ I i e d u l e  t;ihle 
01 Mixed Residues Permit h4odilication #X. siihniiited 
June 30. 1992. A puhlic tileetirig was held iii Septeniher 
1993. The request has noi yet hccii approved hy C1)I-l. 

Perinit Mtdilicalion Rcqiie~i Nunher I X - I)eceinhcr 
1993. a Class I permit iiiodilication that iiicorptiratcd 
previously approved I ~ i i ~ r ~ g ~ i i c y  Agreeiiicni ( I M i )  
milesttines into thc Corrective Aciioli poliioli ol’ the 
KCKA p m i i l .  

Other permit niodi1ic:iiion rcque>is :ire heing prep:lred 
to atlil 311 interini s t ~ i t t i ~  units a i d  iicwly pl;inncd ha%- 
:irtlous wabte units IO  he KI:P KC‘KA I’xrt Ii Opewing 
l’erniit. 
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RCRA Closure Plans RCRA closure pl:ins identity pnocetlurcs for removing 
h:iznrtlous wiiste miin:igement units from service t o  pre- 
vent hoth short- and Icing-tcrni threats to 1ium:in 
health and the environment. These plans descrihe 
nic;isures t o  eliniin:itc or minimize future miiintenance 
o f  hxmrdous waste management units, to control 
releases o f  haxirdous constituents. and to close these 
units permanently. Post-closure monitoring i s  required 
if"clc;tn closure" o f a  unit c:innot he achicved. 

H;izardous waste man;igement units that operate under 
interim status (40 CFR Part 26.0 and units that operate 
under a permit (40 CFR Part 264) must he addressed in 
RCRA closure plans (40 CFR Parts 264 and 265. 
Suhpart G). l h e  closure plans for the IS permitted 
units are included in  tlie KFP RCRA Part B Operating 
Permit. The closure plans for most interim status units 
are included iii Part B Operating Permit modification 
requests suhmitted to CDH or in preparation a1 RFP. 
Land-based hazardous waste management units that 
discontinue operation during the interim status period 
and that cannot he "clean closed" in accnrdance with 
applicahle RCRA regulations must submit RCRA Port 
B post-closure care permit applications for interim sta- 
tus units. These are units that have heen removed from 
service hut require post-closure monitoring and mainte- 
nance. Closure plans for the Solar Evaporation Ponds. 
Present Landfill, Original Process Waste Lines. and 
West Spray Field wcre originally submitted to the CDH 
in 19x6 ;ind 19XX. These closure plans were later 
superseded hy the January 1991 IAG. 

. 

The IAG requires interim status closure units to  use a 
combination o f  RCRA and Comprehensive 
Envircininent;il Respnnse, Compensation. :ind Liability 
Act (C IRCLA)  criteria. The IAG requires RCRA 
h c i l i t y  Investig:itions/Reniedial Investigations 
(RFIIRI) work plans as a function o f  characterizing the 
source o f  tlie contamination :ind the soils of an interini 
svatus closure unit. Draft Phase I RFllRl work plans 
were siihinitted to  the CDH and EPA in Iy90 for sever- 
al hazardous waste managenlent units. I n  1993. regula- 
tory ;igencics denied the extension request for two IAG 
milestones in OU 2, suhmissinn of  the Draft and o f  the 
Final Phase I I  RIWRI reports. DOE i s  suh,ject to stipu- 
I;ited penalties lor each missed milestone (which could 
include lines of.85.000 the first week and $ l O . l ) ( K )  per 
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week thereafter). A teniporary work stoppage pending 
rcsolutiiin o f  risk assessment issues has delayed the . 
IAG schedules for OU I through 7. 

The D r d t  Phase I R l I I R I  Report for the Solar 
Evaporation Ponds was suhmitted t u  DOE. RFO on 
Septemher 14. 1993. A preliminary suhmittal date o f  
October 1993 for the Draft Phase I RFllRl fnr the 
Present Landfill i s  currently hcing renegotiated in an 
effort to conihine multiple scopes which wi l l  ultiinatcly 
compress the IAG milestones. There were no IAG 
milestones for either the Original Process Waste Lines 
or the West Spray Field during FY93. 

Quarterly grnundwater monitoring continued in I993 for 
wells within three KCRA-reguhted units scheduled for 
Interim Status Closure: the Solm Evaporation Ponds. 
West Spray Field, and Present Landfill. Several new 
groundwiter monitoring wells also were installed during 
1993. Quarterly Assessment Reports were prepared that 
highlighted results of ground-water sampling. The 1993 
Annual RCRA Groundwater Monitoring Report was pre- 
pared for submittal to CDH and EPA in early 1904. 
Analysis and interpretation o f  groundwater monitoring 
data was used in this report to assess the impact on 
groundwater quality resulting from waste management 
activities at the RCRA units. 

Quarterly sampling splits were perfornied during 1993 in 
which groundwater samples from wells downgmdient o f  
RFP were split to allow independent analysis hy the 
CDH. Audits o f  field sampling activities and quarterly 
reporting also were performed in conjunction with CDH 
to ensure compliance with applicable regulations. 

RCRA'Contingency Plan The RFP RCRA Contingency Plan (Part VI of  the Part B 
Permit) i s  designed to minimize the hazards to human 
health and the environment from fires and explosions. or 
any unplanned sudden or gradual releases of  a hazardous 
waste or hazardous waste constituent to the envirnnnient 
he., air, soil, surface water or groundwater.) I n  1993. 
the RFP Contingency Plan was implemented to cover the 
following situations. 

A release o f  a hazardous waste that results in an 
injury requiring more than first aid. 
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u 
w;~ste in the sump was pumped hack into the modular 
tanks. hut the niatcrial in the secohdnry containment 
systcin was not removed within 24 hours. No release 
to the environment was evident. No furthci testing has 
heen completed to determine i f  there i s  a leak path 
from the sump. Approximately three to four inillion 
g;illons o f  water are collected in the sump annually: 
Ihcrefore i f  there i s  a leak path. the impact 014.700 gal- 
lons hcing recycled to the sump would not result in an 
increased threat to the environment. 

RCRA CPlR 93-008 - A leak from :I RCRA-regulat. 
ed tank system was not cleaned up within 24 hours. 
The leak originated from a waste TCA and waste 
machine cool;int/used oil transfer line in Building 
776. The quantity released was less than one tca- 
spoon. The release was to the building lloor which 
is  painted (cont:iinment). 

RCRA CPlR 93-009 - Appmxiniately 25 gallons of 
liquid waste were released in the vicinity of Building 
460 as a result of a tanker heing overfilled. The 
tanker truck was being used to transfer hazardous 
waste from Building 460 to Building 374 for treat- 
ment. I t  is  believed that the overfill was caused due 
10 the fact that the tanker contained rain water from a 
previous transfer (nonhnzardous). The RCRA 
Contingency Plan was implemented as a precaution 
hecxuse hazardous waste could have k e n  released. 
Iaahor;itnry results indicated that the released materi- 
al was not a haz;irdous wxte. 

RCRA CPlK 93-010 - Approximately I O  gallons o f  
contaminated water were released from an inlluent 
pipeline from the surfbce water treatment unit at the 
YO3 Pad. Approximately 30 to 40 gallons of contani- 
inated water was released to the secondary contain- 
ment system o f  the influent pipeline. Approximately 
IO gallons was released to soil. “F’ listed solvents 
were detected in the water at levels slightly ahove 
regulatory safe drinking water contamination levels. 
The report was made since the water hiid been nian- 
aged as a hazardous w;iste and was released to the 
environment. The water soaked into the soil and was 
not recovered. 

. 

. 

National Response 
Notifications 

Waste Minimization 
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Center In 1903. per the requirements o f  40 CFR 302.6. the 
National Response Center (NRC) was notified o f  six 
releases at the RFP. Of these notifications. five were the 
result o f  releases o f  ethylene glycol lor autoinohile 
antifreeze. l w o  incidents involved privately owned 
vehicles. Two incidents involved government owned 
vehicles. One incident involved a portahle piece o f  
equipment. The sixth incident was from the release o f  
mineral oil that caused a sheen on surface water. In con- 
trast. there were 32 notifications to the NRC in 1992. 
Waste Regulatory Pmgnnis issued a Continuous Release 
Report for the release o f  ethylene glycol. This report 
increased the reportable quantity of ethylene glycol from 
one pound to one hundred pounds. This report was 
issued April 21. 1993 (Report Number 168777) and 
from that time RFP has had no releases of ethylene gly- 
col that were reportahle to the NRC. 

Waste minimization at RFP continued to improve in 
1993. The following information summarizes the 
major accomplishnients in  1993. 

The carbon dioxide pellet cleaning system cleaned 
and decontaniinated over 22.000 kilogram (kg) of 
scrap metal. which was recycled through an offsite 
vendor. The system was tested during I993 and is 
ready for full-scale production in 1’34. Significant 
amounts of materials that were once deemed low- 
level waste can now be decontaminated through this 
technology and recycled offsite. 

The Waste Minimization Program has procured and 
tested a device known as the Dustless Decon 
System (DDS). This device i s  designed to remove 
radioactive contamination from concrete surfaces 
without the use ofchemieals, and without the gen- 
eration o f  airborne radioactive contamination. The 
original unit wi l l  be used in  the uraniuni-contami- 
nated buildings with plans to purchase another unit 
in 1994 for use in  the plutonium-contaniinated 
buildings. The units wi l l  be put into full service as 
soon as formal operating procedures are completed 
in  early 1994. 

The “Zero Waste” machine coolant management 
program was expanded to all nonweapons huildings 
and also to the Precision Joining Center on Ward 
Road. This program uses a synthetic. hacteria- 
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Managenlent. The second :iw;trd wi~s presented hy the 
DOE. HQ Ollice of Environinsntal Restor;ition a ~ ~ d  
Waste Management in recognition ( 1 1  the plant's achieve- 
nients in wycl ing. 

biocide treatments to combat bacteria. The bacteria, as 
well as the hiwide. created a hazard to the machinist 
and the coolant eventually had to be chai~ged. The new 
synthetic coolant does not require biocide treatn1enl 
and, because of i t s  bacteria resistance, i s  a lesser hazard 
to the machinist. This program has been very success- 
ful in reducing coolant waste and has eliminated the 
disposal of approximately 5,000 gallons of coolant 
waste during 1993. 

- 

Adminstrative and Judicia/ 
Orders Governing Mixed 
Residues 

Since IYXY, the tnanagement of K I V s  inixcil rehidues 
has k e n  governed hy a series ~il';itl~liinistr~~ti\~c :inti judi- 
cia1 orders issued in response t o  allegations hy CI)II :~nd 
the Sierra Club that residues inked with h:rz;lnlous waste 
are suhject to Colorailo's KCKA regulations. 

In Settlenient Agreenient and Ctiiiipli:ince Ordcr OII 

Consent No. 89-10-30-01 (Noveinha I I. IOXY).  CI)I-l 
directed 1)OE to develop o Mixed Kcdues Coinpliancc 
Plan hy Septeiiiber 2X. IYYO. Thl: explicit Iiurpsc of the 
plan was to outline the xi ions that would hc ti1kc11 I C I  ( I ) 
bring mixed residues into coiiipliancc with Coh)r;ldo's 
RCKA regulAons. (2 )  reduce the c.\istiiig iwciitory of 
mixed residues, :ind ( 3 )  ininiinize the gciicrxtitiii ol' any 
additional mixed residues. 

Subsequent to DOE'S timely suhininioii of the 111;1n. 

A task team ~valu;ited Builtling 460, a stainless 
steel machining Vacility. with the intent of reducing 
or eliminating waste. Successes included the sub- 
stitlition of a nonhazardous dye penetrant for the 
hazardous product that was being used, and rechar- 
acrerization of cleaning system rinse water as now 
hnzardous. and eliinination of CCI, in a11 building 
processes. 

Recycling activities included 372.01 tons ol'ollice 
paper. 25.25 tons of cardho;ird, X97.64 tons of scrap 
n1et;ds. 2.585 gallons of used oils, 1.88 tons of used 
oil/fuel lilters, 2.37 I toner cartridges, and 23.57 
tons of lead/;icid hatteries. 

Changes in process and products in the Laundry 
facility wi l l  result in a reduction ol'approxiinately 
I8.oOO kg 0 1  detergent over the next year and 
approximately 537,000 gallons of rinse water. 

Total radioactive waste generation increased 4.6 
percent from I ,  14 1.56 cubic meters (111') 11) 
1.194.33 m'. TSCA waste increased over 6 ( W )  per- 
cent from 1.506.39 kg to  10.904.2 kg. Tutal nonhuz- 
ardous wastes increased 32 percent from 2 1.786.5 kg 
to 28.774.9 kg. The incrcases i n  waste gywration 
reflect the hcginning of cleanup activities at the site. 
KFP i s  in the process ut' reddining i ts  waste mini- 
mization goals t o  account for the change in the 
plant's mission. 

KFP received two exteriiil awards in 19Y3 in recogni- 
tion ol'the planl's waste ininiini%alion and pollution 
prcvcntion cllorts. K I T  received the 1Y92 Colorado 
Center lor Environniental Managinent Certilicate ol' 
Acliicvemcnt lor succcss iii "%mi Waste" Coolant 

. 

Residue Reduction Program (MKKP). Tl~c MKKP wah 
defined to include a Mixed Residue Reduction Kcpon 
(MKRK), with quancrly ;ind anntial upclstes; a Mixed 
Residue Tank Systeins Manageii~ent Phn. d s ( i  with 
annual uflates: and a Mixed W;isic Storage Space 
Analysis Kepon. 

Within this same timclraine. the Sierra Cluh lilctl i t  citi- 
Zen's enforceinent actiuii in U.S. Ilihtrict Court for the 
District of Colorado (Civil Action No. XY-H- I8 I ), seek- 
ing declarations that resiilues iiii.xed with hazardous 
WaSlKS we KCKA-regulated W:I?IIL'S. The Sierra Cluh's 
request was granted hy Judge Ixwis  T. B a h c t ~ k  (111 Aliril 
12. 1990 (734 I'.Supp. YJh. l),Colo. IYXY), Suhse- 
clt1ently. the Sierrii Cluh aiiiendcd i ts  c(miplaint, Ic:iding 
to :I sccoi~d judicial ordcr. which was i b w d  on August 
1.1. IOYI. 111 this circler. Judge I h l ~ t ~ k  directed DOE 11) 

.ht:iin ;I KCKA lxriii it for the csisting inventury of 

, .  
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certain mixcd residues within two years (by August 21. 
1993). or suspend a11 operations that generate mixed 
wastes (770 F.Supp. 57X. D.Colo. 1991 ). 

Although DOE suhmitted a RCRA permit modification 
request to CDH on June 30. 1992, the outstanding mixed 
residue storage issues were not resolved, and CDH did 
not issue a modified RCRA permit hy the August 1993 
deadline. In response to the missed deadline. Judge 
Bahcock issucd a new judicial order on February 17. 
1994. mandating a new permit schedule and requiring ' 
DOE to suhmit several technical documents to CDH, 
including revised room drawings, results from smoke 
and air flow pattern tests. proposed pennit conditions for 
relabeling. and a schedule for container closure activi- 
ties. Efforts are now underway to meet the requirements 
of this new order. 

The essential goal of RFP as outlined in  the settlement 
agreements and in the judicial orders remains the safe 
storage of backlog mixed residues (and the TRU-mixed 
wastes generated by their processing) until their ult i-  
mate treatment and/or removal from the plant for final 
offsite disposal. The implementation strategy still cow 
sists of the three paths (Ship-as-Waste. Ship-as-Residue. 
and TreatmenUDisposal of Stored Liquids) as defined 
by the Annual Mixed Residue Reduction Report 
(AMRRRI. Refinements and progress that have been 
made in mixed residue management are documented in 
the monthly and quarterly MRRP reports and in  month- 
ly  Program Manager meetings among CDH. DOE. and 
EGRrC as required by the Settlement Agreement. 

During 1993, efforts were undertaken to improve compli- 
ance Tor storage of mixed residues. Physical compliance 
with the June 1992. RCRA Rul B Pennit Modification 
for Mixed Residues was achieved in all units that store 
mixed residues. This effort included the estahlishment of 
secondary containment for container storage areas in 
Buildings 77 I ,  37 I ,  776.777.779. and 559; and estah- 
lishmcnt of proper signs. labels. markings. inspection 
documentation, and inventory control for all mixed 
residue areas. 

Physical compliance with Revision 2 of the Mixed' 
Residue Tank System Management Plan was achieved for 
mixed residue tank systems. This eflort included empty- 
ing pencil tanks in Building 777. the SR-3 tank in 
Building 776. and the C-pit tanks in Buildinl: 707. and 

Federal Facility Compliance 
Agreement for Land Disposal 
Restricted Waste 

- .....- I .  ."_ . , 
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verifying liquid levels in Category I3 (non-empty tanks 
destined for closure) and Category C (operationally 
empty tanks destined for closure) tanks. Ancillary equip- 
ment for Category B and Category D tanks (tanks des- 
tined for permitting) was also walked down. verified. and 
documented on engineering drawings. 

Five Notice of Deficiency (NOD) assessmeni% regarding 
the content of the permit modifications were issued by 
CDH. Current activities center around addressing these 
findings. A development schedule has been prepared and 
a project team awenibled to prepare an inventory and 
analysis of potentiaVavailahle waste storage space at RFP, 
a requirement of the Settlement Agreement due to CDH 
on October I ,  1994. 

In the upcoming year, mixed residue tank systems and 
container storage areas will continue to he assessed and 
in some cases, upgraded to resolve outstanding permit- 
ting issues. 

The Federal Facility Conipliance Agreement (FFCA) 
dealing with land disposal restricted (LDR) waste was 
signed by DOE. EPA. and the State of Colorado in 
September 1989. A second compliance agreement, 
referred to as Federal Facility Compliance Agreement- 
I I  (FFCA-11) was signed in May 1991 by DOE and 
EPA. FFCA-I1 provided a 24-month period for DOE to 
demonstrate achievements toward compliance with the 
LDR portions of RCRAs Hazardous and Solid Waste 
Amendments (HSWA) and Colorado's hazardous waste 
regulations. 

FFCA-I1 superseded the 1989 compliance agreement 
and provided the mechanism for DOE to achieve com- 
pliance with the LDR requirements. During the period 
of FFCA-11, DOE agreed to take all feasible steps to 
ensure accurate identification, safe storage, and mini- 
mization of restricted waste prohihited from land dis- 
posal. 

The 1993 expiration date for FFCA-11 was reached 
before negotiations on a replacement agreement could 
be completed. because of competing priorities within 
the regulatory agencies (namely. renegotiations on the 
Mixed Residue Compliance Order). RFP is still pursu- 
ing the requirements of FFCA-I1 as if i t  were still in 
effect and is implementing programs initiated under 
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Federal Facility 
Compliance Act 

FFCA-I1 11) achieve LDR compliance. Progress toward 
compliance achievement is reported annually in the 
RFP LDR Progress Report. 

Another reason that a new coniplionce agreement has 
not been aggressively pursued i s  due to the passage of 
the Federal Facility Conipliance Act (FFC Act) in 
Octoher o f  1992. I n  this Act, DOE has specifically 
been tasked with preparation and implementation of 
plans that describe how and when DOE wil l  develop 
niixed waste treatment capacities and technologies t o  
treat niixed waste lo meet the LDR lrealiilenl standards. 

Pursuant to the FFC Act. DOE published a schedule in 
the Fkkrol Hqisfrr (FK) fnr suhmitting the plans 
required ofrach DOE facility that generates or stores 
inixed waste (5H I:R 17875) April 6. 1993. A three- 
phased approxh was proposed to  develop these plans, 
collectively referred to as “Site Treatnient Plans.” 
These three plans are brielly suininarized below. 

- 7lw Currrep~uui Sife 7reatntenf Pian - Issued in 
October of 1993. the conceptual plan provides informa- 
tion on lreatnient technology needs and treatnient 
capacities for RFP’s mixed wastes. The plan contains a 
preliminary identilication of treatiiient ciptions, which 
may include onsite, commercial. and olfsite lacilities, 
as well as potential barriers tn these options. i f  known. 
In addition t o  providing RFP with the information nec- 
essary t o  continue to forniuliite strategies for LDR 
compliance. the conceptual plan provides infnrmation 
to other DOE sites for use i n  identifying common tech- 
nology needs and potential options for treating their 
wastes. The phn is also being utilized in coiljunction 
with conceptual plans I h n  other sites as a basis for 
nationwide discussions among state and federal regula- 
tors and other interested parties to conduct technical 
and equity discussions regarding national treatment of 
DOE mixed wastes. 

- l h e  h a &  Sire Trearmenr /’lair - This plan constitutes 
the second phase ofthc ;ipproach and i s  scheduled for 
delivery in August of 1994. This plan wil l  identify the 
current preferred option for treating RFP‘s 1niAc.d 
wastes: the specilic trciitnient facilities for treating 
mixed wastes. including hieiitiiin; and wil l  piop~se 
scheilules as required hy tlie F I T  Act. ’I‘he proposal in 
this d r a f ~  p1;in wil l  rellect the results 0 1  dihcus.\ioiis 
;III~~II~ indivitlu;il st;itcs. W A .  I)OE. and others. 

- The Final Sife lrealmeul Plan - T h i s  plan wi l l  build 
on the two previous plan versions descrihsd ;Ihtw: 
provide inure detail for treating iiiixed waste tbr which 
identilied treatment technologics cxist: imd provide :I 

schcdule lor suhmitting Ixrinit applicatioiis, entering 
into contracts. initiating construction. coiiductiiig sys- 
tenis operational testing. stming operiiiions. ;id pro- 
cessing of  m i w d  waste. Ftw niixed wahte wiihoiit ;III 
identilied treatment technology. tlie pla~i wil l  include i~ 
schedule for identifying and developing technologies. 
itlentifying funding rrquircnicnth tor research a i d  
development. suhmitting treakihility study ewniptions, 
and suhmittiiig research i i n d  tlevclopincnt pcrniit appli- 
cations. The linal plan m;iy provide for c e i i t r A i d ,  
regional, or uiisitc treatincni of n i iwt l  w ; ~ ~ t c .  or m y  
cimhinatioii therciif. T h e  liii;il phi) wil l  ;III~J\V i l i e  
appropriate regul;itory ;igency ICI)I 1. iii thc c;isc 
R I V )  to ;ipprtive/disappriivc :ind u p ~ m  qiprtiv:il. issue 
an order requiring coinpliance with the ;ll)proycd phn. 
The Final Site ‘I‘reainient 1’1;iii wi l l  supcrhdc the m i s t -  
ing Coiiiprehensive l’rc;itiiicnt ;ind h1;imgcineiit 1’1;iii 
(CTMP) that currently delilies RFI’ :ictivities in the 

’ 

area ofL13K waste treainient. 

COMPREHENSIVE ENVIRON- 
MENTAL RESPONSE, COMPEN- Coinpcns:ilion. and Liahilily Act ( C I ~ ~ C I A J  :ind i t s  
SAr/ON, AND l/ABlL/TY ACT 

The Comprehensive l ~ i i \ ~ i r ~ ) i i ~ i i ~ ~ i t ~ i l  Kcsptinhc. 

major amendinenis (Supcrl‘unil Anieiidineiii aiid 
Krauthorization Act ISAKA 1 )  provide funding and 
enlorcement authority fnr restoration of h;1mrdous suh- 
stance sites (primarily inactive site>) and  for respmd- 
ing to huardous substance spills. Sites L.ontsminutcd 
hy past activities must  he investig:itcd ;IIIJ renicdi;ition 
plans developed and implemented. The iiitent of these 
actions is to mininiize the rcle;tsc r~l’hilmdotis huh- 
stances. p1)1111tants, or contaniin:ints. thewhy protecting 
human health and the cnviroiiiiieiil. C13KCl.A require- 
nients are addresscd in phaws dcsiglletl I C I  iiivcstigatc. 
remediate. and coinpletc ihe restmitio1i o f  containinxi- 
ed sites. CEKCLA :iciivities at R1:I’ ;ire gclier;illy 
applied through the IAG. 

RI’P was initially ;id~led t o  C.XRCI.Ah Naiion;il 
Priorities L i s t  (NI’L) 1111 Octoher 4. I9W. The NPI. is 
mi ordered ranking o l  C I X C L A  h e s  ev;ilu:ited using 
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the Hazardous R:inking System. If :I site scores above 
:I certain threshold level estahlished hy EPA. the site is 
placed on the NPL 

SARA also provided for the assessment of natural 
rcsource injury and fnr the recovery of’natur;il resource 
damages (monetary compensation for injuries) under 
43 CFR Part I I .  The Natural Resource Damage 
Assessment (NRDA) Rule is a key issue at RFP. A 
draft Memorandum of Understanding (MOU) between 
DOE and FederaVState trustees was sent to DOE, HQ 
for review i n  Septemher 1993. The approved MOU 
will govern the mutual cooperation between DOE and 
the co-trustees. Once the MOU is signed. trustee 
review of RCRAKERCLA activities will take place as 
provided for under the IAG. 

/NrERAGENCY AGREEMENT The Interagency Agreement (IAG) for environmental ’ 

restoration activities at RFP was signed on January 22. 
1991. by DOE. EPA. and CDH. Officially called’a 
Federal Facility Agreement and Compliance Order, the 
agreement replaced the 1986 KCRA-CERCLA 
Compliance Agreement and clarifies the responsibilities 
and authorities of the three agencies. standardizes 
requirements. descrihes the procedures to he followed, 
and helps to ensure compliance with orders and permits. 
The agreement :iIso specilies delivery of major reports. 
project management activities and milestones, and 
includes community involvement and decision-making 
rcsponsihilities. The agreement outlines each agency’s 
rnle in,  and integrates the authority/jurisdicticln of. RCRA 
and CERCLA over the study and cleanup process. It  also 
provides mechanisms for resolving issues that may arise 
among the participants during cleanup activities. 

The draft IAG was originally issued for public comment 
in  December 1989 and suhmitted for official approval in 
August 1990. with changes reflecting comments received 
from the puhlic. The final IAG was substantially the 
same as the draft IAG. The most visihle modifications 
were the reprioritization (if the RFP Operable Units 
(OUs) and changes in the OU milestone schedules. (The 
current prioritinition of OUs is prnvided in  Tahle 2-3.)  
Thc OU reprioritization necessitated adjustnitnts in  the 
timelines associated with the individual OUs to reflect 
more realistic schedules fnr ccimpleticin of  the vruious 

’ 

Remediation Goals 

. -..._ X _I*’ 

I 

studies required. The IAG requires that DOE notify the 
public of any changes to the schedule set forth in the final 
IAG. The linal IAG also stipulates that vxious additional 
measures he taken for imprnved public involvement and 
directs DOE to address these puhlic invnlvement comniit- 
ments in  the Community Relations Plan (CRP). 

Table 2-3 
Prioritization of Operable Units by the IAG 

OU Number 
Under Final IAG 

(effectbe 1-11-91) 5&!@ 
01 B81 Hillside Area 
02 903 Pad Area 
03 Oflsle Areas 
04 Solar Ponds 
05 Woman Creek 
06 Walnul Creek 
07 Presenl landfill 
08 7M) Area 
09 Original Process Waste Lines 
I O  Other Outside Closures 
11  
I2 4001800 Area 
13 IWArea 
14 Radioactive Sites 
15 Inside Building Closures 
16 Low-PmriIy Sites 

West Spray Field 

Documents prepared in  accordance with the IAG cover a 
range of topics including remedial investigation work 
plans. interim remedial action decisions. community 
survey plans, project management plans, and health and 
safety plans. A series of monthly and quarterly 
Environmental Compliance Action reports dmument 
progress against IAG milestones (DOE92a. DOEYZb). 
Tahle 2-4 lists the IAG milestones completed during 
1993. Section 4 of this report. “Environmental 
Remediation Programs.” describes remediation activities 
accomplished at RFF’during 1993. 

CERCLA requires that remediation goals comply with 
applicable or relevant and appropriate requirements 
(ARARs) of federal laws or more stringent promulgated 
state laws in relation Io cleanup standards. ARARs are 
generally dynamic in nature in that they evolve fmm 
general lo very specific during the CERCLA Remedial 
Investigation/Faciliti~~ Study (RIffS) process. Final 
remediation objectives are comprised of both ARARs 
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Sections 30 1 and 302 

Section 303 

Section 304 

5.1 

Section 30.3 requires I .lI’Cs VI  coniplctc emergency 
~csponsc plaiis. +\I IIIC coniniittcc‘s request. the facility 
(i\vncr or operator niust  pnivitlc inlorni:ition necess:iry 
for dcvcloliing :ind iinplcincnting Ihc cinergcncy phn. 

Scction 3 l W  ;ipplics to rcIc:iscs of  entrenicly h:iz;irdous 
suhst:inccs listed under EI’CK/\ Scctiiin 302 and h:iz- 
;irilous suhst:inccs tlesignaled under Scctioii 102 of 
CI:KC:LA that cxceetl their rclmrt:ihlc qu;intities ontl - 
II:IVC tlic potential ior impact Iieycintl the plant hound- 
arics. If the rcIc;isc i s  detcrminetl not to pose :I pntcntid 
iiiilxict hcyond the pl;inl hounil;irics. l l ici i rcpciding is not 
rcqiiiicd under S A R A  Section 3lW. Ilowevcr. i f a  ni:iwr- 
ial is  listed on the CI3K:I.A H:imrdoiis Suhst;inces I,ist. 
rqiort i iy to the NKC is required under C : l 3 K l A  

Section 3 I I 

Section 3 12 

Section 2. COMPLIANCE SUMMARY 

Section 103(d). if the quantity released to the environ- 
ment exceeds the rcportahle quantity (RQ). When a 
release (ccurs that is suhject to Section 304. the facility 
owner or operator must notify the SERC and L E K  
immediately by telephone and again in writing as snnn 
as practicahle. Section 304 requirements apply spc i f i -  
rally to facilities such as RI’P that produce. use. or store 
one or more hamrdous chemicals as delincd by the 
OSHA Hazard Communication Standard. RFP‘s Waste 
Programs Ikpartnient directs EG&G’s Emergency 
Operations Center Notification Officer (EOCNO) to 
complete these notifications i f  such releases oxcur. 

I n  1993. there were no releases of extremely hazardous 
substances or CERCLA hazardous substances that 
posed a potential impact beyond RFP boundaries and 
required notification to the SERC and L E K S .  

Under Sectinn 3 I I ,  RFP must submit to the SERC, 
LEPC. and RFP Fire Department copies of Material 
Safety Data Sheets (MSDSs) for chemicals above 
thresholds that are delined as hazardous by the OSHA 
Hazardous Communication Standard (HAZCOM). 
Section 31 I requires the suhmittal of an update on new 
chemicals within 3 nionths o f  their becoming subject to 
OSHA HAZCOM or on discovery o f  new information. 
The Industrial Hygiene Department has provided this 
information to the Colorado Emergency Planning 
Commission, Jefferson County Emergency I’lanning 
Committee, Boulder County Emergency Planning 
Committee, and RFP Fire Department since 1987 and 
provides updates to these agencies i n  accordance with 
the requirements of Section 3 I I. 

Section 3 I 2  of EPCRA requires RFP to prepare an 
annual report titled ‘The Emergency and Hazardous 
Chemical Inventory Tier 11:‘ by March I o f  each year. 

The Tier 11 report l is ts  storage quantity ranges for 
reportable cheniicals stored on plantsite. their physical 

. state. and locations. Reporting is required fnr those 
chemicals covered under HAZCOM (with limited 
exceptions) that are stored on plantsite i n  excess o f  
10.000 pounds. Section 3 I 2  also requires reporting 

ss 
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Section 3 13 
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Section 2. COMPLIANCE SUMMARY 

on extreniely hazardous substances (EHSs) that exceed 
the chemical-specific regulatory Threshold Planning 
Quantity (TPQ) or 500 pounds, whichever i s  lower. 
KFP has been suhmitting the Tier II Kepon t o  the 
Colorado Emergency Planning Coinmission, JeU'erson 
County Emergency Planning Committee. Boulder 
County I<niergency Planning Committee. and the KE'P 
Fire Ikpannient since 1988. 

Section 3 I3 of EPCKA requires Kl:P to  prepare an 
annual report titled "Toxic Cheniical Release 
Inventory. Form R," hy July I of  each yenr. The Form 
K l is ts  quantities o l  both routine and 'I LLI '.'d eiit;il releas- 
es ol'toxic chemicals. as well as the maximuni amount 
of the listed toxic chemical onsite during the calendar 
year and the anioiint cont;iined in waste translerred 
dfsitc lor thtisc chemicals 1h;il exceed certain use. 
nianulacture or process thresholds. l h e  threshold 
reporting level lor listed chemicals that are either nim- 
ulactured or processed i s  25,OO() pounds. If thc listed 
chemical i a  otherwise used. the reponing threshold i s  
IO.000 pounds. KFP has submitted the Fomi K t o  the 
[:['A and to the State of Coloradu since l9K9. lahle 
2-5 details chcniic;il relenses 11) the enviroliliielll lor the 
reporting years IWI and 1992. 

Table 2-5 . 
Chemicals end Ouanflfles (lbs) Released 10 fhe Envlronmenl 

In 1991 and 1992as Reported on the Form R 

€WM 1p91 m 

suuunc ACld 12 
Nilnc acid 4,146 2,960 

HydrochlOflc acid 625 

or the environiiient. The agr&nieiit is  designed I I I  

ensure citizens o l  Colorado that puhlic hc.alth. salety, 
and the environnient are k i n g  protected rlirciugli acccl- 
erared existing progmiiis ;ind suhst:intial new coiiiniit- 
iiieiits hy DOE and through vigorour. progr;iiiw iiidc- 
pendent inonitoring and oversight hy Color;du ollicials. 

I'rogmms and projects put iii pl;icc under this ;igrccliicnt 
include tlie air eiiiissioiis inventory (ace CAA eai licr in 
this section). concurrent sanipliiig of p{inJ dihch;irges 
(see CWA earlier in this section). and the K I I L ~ ~  I ~ l i r r s  

(CDHO2a). This two-pliiiml study. conducted hy CI)I I. 
and funded hy DOE under the A I  
ine cheiiiic;il and radionuclide e11 

assess what health i i i i p x t s ,  i f  any, there  nay have hepn 
on the public. Coniprised o l  eight tcclinic;il L I S ~ S .  

Phase I was begun in  July 19cJ0 and coniplcicd with 111s 
issuance of the Fiiid I h t J i  H ~ I ~ I I Y  t ~ j ' i l w  K l ~ , . , ~ ~ ~ . ~ i ~ ~ ~ ~ . i i ~ ~ ~ ~  

trj'His~orictrl Kociy /:kits 0 p w i i f 1 1 1 . v  'C l i l ~ ~ t ~ ~ ~ / ~ ~ ~ i ~ i i ~ ~ t ~  t f  

Ke1tw.w Poiti/.Y, i n  August I992 (Cl ) l l (J~I i~ .  According 
toCDH. the linal draft of Phase II i s  not :uiticipaicd 
until 1995 or possibly 1096. Of thc ai& ~ 1 4 s  iii tlie 
Phase II study. drill i repons on imly t w t i  1i;d hccn ishued 
hy December 1993. 

,. lf~.viclllll~ic Rf,view lItJi/ 1h.w Krc'fllrsrrrf~~l;f I l l  .SlIl~/~ 
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Thc origin;il Tigec Team ;nldit was completed on July 
2 I .  1989. ;ind rcsults were reported in  the A.sse.s.srirerrt 
of Dn.irniiriic,irtci/ Comlifimts (it  the Rock!  lots P l o r i f  
(DOEX9). The ohjectives of the audit were to deter- 
mine whether any imminent threat existed to public 
health or the environment as a result of RFP activities: 
whether RFP operations were heing conducted in  
:iccordance with applicshle environmental require- 
ments and hest management practices: and the current 
st:itus of previously identilied environmental problems. 
Areas examined included environmental monitoring. 
site reniedi;ition, waste management. quality assurance. 
sewage treatment plant operation. waste stream charac- 
terization, and environmental impact analysis. The 
audit resulted in the identification of 52 findings, 43 
recommendations for best management practices. and 4 
noteworthy practices. No situations were observed that 
posed an imminent threat to public health or the envi- 
ronment. The 52 findings were identilied among air 
monitoring programs (5) .  surface water (7). ground- 
water (2). waste managenlent activities (IO).  toxic and 
chemical materials (9), radiation (S), quality assurance 
(2). inactive waste sites and releases (6).  and NEPA (6). 

EG&G Rocky Flats, Inc.. responded to findings of the 
Tiger Team in  the Corrective Artioii P h i  in Response 
fo the Aiigiisr 1989 Assessrnerlt of Environmerifnl 
Coiidifioiis (if the Rocky f"l<JfS Plont (EGG90c). That 
document outlined 93 separate action plans containing 
descriptions of measures to be taken hy RFP to address 
findings and included schedules. milestones, associated 
costs, and parties responsible for implenienting planned 
actions. Many nfthe activities descrihed in  the plan 
overlap, or are similar tn actions specified in the AIP 
and IAG and to the RFP Five-Year Plan (FYP) for envi- 
ronmental and waste programs (EGG93a). Progress 
associated with these action plans has been described in 
quarterly reports titled DUE Qirarrer/F h~ironri!erIfnl  
Coniplicoice Action Repporf (DOE92b). 

sx 

Secfion 2. COMPLlANCE SUMMARY 

Over 200 suh-tasks hwc hcen initiated to carry out the. 
Y7 action plans. and each is nionitc?red and tr:ickcd in 
the Plant Action Tracking Systeni (PATS). managed hy 
thc Comniitnients Management 1)epartment. The RFP 
status of these tasks. a s  of March 25. 1994. and still 
subject to DOE closure acceptance, is shown below. 

Verilied Closed 
Closed 
Completed On Hold 

Iklinquent 
Referenced 
Re-Opened 
Open 

69 
I33 
27 
18 
2 
3 

14 
14 

Total 280 

I n  April and May of 1993, a 17-memher DOE Progress 
id a follow-up to the lYX9 "Tiger 
past Technical Safety Appraisals. 
sessment fnccused on environment, 
ues. correctivc actions. and pro- 
te. The team concluded that while 

"signilicant progress" had been niatle in  correcting the 
deficiencies identified i n  the Tiger Team assessment. 
much remained to he done. 

Olthe live strengths noted in the draft report, four were 
in  environmental programs. The stand;irds of the 
Sewage Treatment Plant riperations. solid radioactive 
waste generator training program. and the ERM 
Sample Management were citcd :IS examples for other 
arcas of plant performance to emulate. The report also 
outlined two concerns and three weaknesses in the 
environmental progranis. 

The report did not retlect as well on the areas of safety 
and health, and management systems. Team mcnihers 
outlined nine concerns and one strength in  management 
systems and two concerns and one weakness i n  safety 
and health programs. All issues have corrective action 
plans in progrcss. 
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OVERVIEW 

Section 3. ENVIRONMENTAL MONfTORfNG PROGRAMS 

Specilic oper;itions at RFP involve or prduce liquids. . 
solids. and gases containing radioactive inid nonra- 
dioactive potentially htizardous materials. Various envi- 
ronmental programs monitor penetrating ionizing radia- 
tion and pertinent radioactive. chemical, and biological 
pollutants. Data on air. surface water. groundwater. and 
soils provide information to assess immediate and long- 
term environmental consequences of normal and 
iinplannetl effluent discharges and actual or potential 
exposures to critical populations. Site-specilic data are 
used to evaluate risk to humans and to  assist in  the 
warning of unusual or unforeseen conditions. Routine 
reports to local. state. and federal agencies and to the 
public provide infomiation on the performance o f  these 
programs in maintaining and improving environmental 
quality and public health and safety. Table 3- I provides 
a list of these reports. Table 3-2 contains the primary 
environmental compliance standards and applicable 
regulations for environmental monitoring prngroms at 
RFP. Additional compliance standards for air, surPace 
water. and groundwater programs are given under refer- 
ences EGG92f. EGG92b. and EGG91 h. respectively. 

Among the reports prepared annually is the Rocky Flors 
Plorrt ~rr~.ir7,rrr,ient~rl Monitoring Plcm (EGG92e) 
which descrihes environmental monitoring programs at 
RFP. Monitoring programs provide current informa- 
tion on impacts to the environment and characterize 
environmental degradation at sites throughout RFP to 
identify contaminated are 
restoration activities. 

Sections 3. I through 3.6 of this report summarize 
results of routine environmental monitoring programs 
during 1993. Appendix D provides ;I tletailetl explana- 
tion ofthe sampling procedures used by Iahoratories 
and defines detection limits and error term propagation. 
Results are commonly compared to appropriate guides 
and standards that establish limits for radioactive and 
nonradioactive effluents. Persons unfamiliar with these 
standards are encouraged to review Appendix B. 
“Applicable Guides and Standards.” 

itid to design and monitor 
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In ;itltlition to the environmental programs perfornietl 
hy I3C;RrG K t d y  Fl;its. several I ( K - ~ .  state. and federal 
govcrnnient :igencies conduct indepcntlent audits :mi 
eiiviroiiiiiciit;iI surveys within and adjacent to KFP. 
The CDH, 1)OE. and the cities of  Brciomlield and 
Westminster conduct various air. watcr. and soil moni- 
toring programs. Dlita arc reported collectively at 
monthly Environmental Monitoring Infwmation 
Exchange Meetings. KFP provides monthly cnviron: 
mental monitoring suiiiiniiries at these nieetings. which 
are open to the puhlic and have been ongoing since the 
early 1970s. 

THE FIVE-YEAR PLAN AND 
THE SITE-SPECIFIC PLAN 

The purpose o f  the Five-Year Plan (FYP) i s  to establish 
an agenda for compliance and cleanup against which 
progress can he mensiired. The plan is revised annual- 
ly. incorporating a five-year planning horizon. and sup- 
pons an annual national plan that i s  issued under the 
same title. A draft plan for liscal years 1995- 1999. 
titled Rocky f%rts Plonr DrrrJl FYYS-99 Five- Yrnr Plnri 
(EGG93d). was prepared for review in the lirst part o f  
1993. The FYP encompasses total program activities 
and costs for DOE Environinental Restoration. Waste 
Management. and Technology Development activities. 
Hazardous. radioactive. mixed (hazardous and radioac- 
tivc). and sanitary wastes are addressed. as well as 
f,."' ' iLtl i t ies  . and sites that are either contaminated with 

wastes or used in the management of those wastes. 

A Site-Specific Plan (SSP) i s  prepared to describe how 
activities shown in the FYPwould be implemented :it 
KFP. This plan i s  revised annually and emphasizes 
near-term activitics. primarily those to he accomplished 
in  a fiscal year. The final plan for FY93 was prepared 
for distribution in the first quarter o f  calendar year 
(CY) 93. 

, 

- 

3. Environmental Monitoring Programs 

3.1 Meteorological 
Monitoring and 
Climatology 

~ . .. 

This section presents meteorologicol doto col- 
lected ot the Rocky Flots Plont from Jonuory I 
through December 3 1 ,  1993 from instrumenfa- 
tion instolled on a 6 /-meter GW-foot) tower 
locoted in the west buffer zone. The tower is 
instrumented ot IO. 25, ond 60 meters to meas- 
ure horizontol wind speed, direction, verticol 
wind speed, ond temperature. Temperature, 
relative humidity. ond the upword and down- 
ward components of solar and long-wave 
radiation ore measured at the 1.5-meter level. 
Soil temperoture is olso recorded. 
Atmospheric pressure and precipitotion ore 
measured at ground level. 

67 
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CLIMATE SUMMARY 

as i t  sinks. and compresses on tlic eastern side ofthe 
mount;iins. Chinook winds can c:iuse ground blizzards 
during periods of snow cover. R I T  normally cxperi- 
ences sevcrd (lays ;I year with peak wind gusts exceed- 
ing 60 miles per hour (mpli): gusts renching 80 niph or 
more occur less frequently. 

The conihination o f  fair skies. light winds. and gently 
sloping terrain allows local winds to form and predonii- 
nate ovcr the region. Daytime heating causes upslope 
winds to form, with northeasterly winds common over 
the hroad South Platte River Valley, including RFP. 
More local. southeasterly winds also occasionally 
occur during the day at RFP because the terrain slope 
line i s  oriented along the southeast direction toward 
Standley Lake and the city of Arvada. The winds 
reverse at night, with a shallow, westerly drainage wind 
forming over RFP and a broad. southerly drainage wind 
forming over the South Platte Valley Basin. The Iocal- 
ly  produced winds are important to consider for esti- 
mating the transport and dispersion o f  potential pollu- 
tants in the region. The nighttime convergence o f  
drainage winds toward the South Platte River Valley i s  
largely responsible for Denver's "Brown Cloud." 

The meteorological monitoring program supports vari- 
ous operations :it RFP. Meteorological information is 
necessary for (I) assessing transport and diffusion char- 
acteristics o f  the atmosphere used in  emergency 
response and environmental impact assessment. (2) 
designing other environmental monitoring networks. 
and (3) developing site-specific weather forecasts. 
Meteorological data are also used for climatological 
analyses. hydrological studies. and various design- 
based engineering studies. 

The meteorological data provided in this report were 
taken from the 61-meter (m) tower located t6 the north- 
west o f  the main plantsite (Figure 3. I - I ). The tower 
site is approximately 6.140 feet (1.870 meters) above 
sea level. Data recovery exceeded 99 percent for a11 
variables during 1993, with the exception o f  solar radi- 
ation. atmospheric pressure. and relative humidity (dew 
point). 

7 0  
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Annual climate sitniinmies 
during 1993 :ire provided in 
Figure 3.1-2 and Tahle 3. I - I .  
The I993 inem temperature of  
45.7 "F was ovcr 2 "F helow 
normal. The annual tempera- 
ture extremes ranged from a 
high of  91 "Fon July 10 and 
29 to a low of  - IO "F on 
Feehniiuy 16 and November 
25. The I993 peak wind gust 
of 82 tnph occurred on 
December 3 I .  Precipitation 
during the year was over 3 
inthes helow normal, totaling 

Figure 3.1-1. Locatton of the RFP 61-Meter Meteorotoglcal Tower 12.07 inches. The largest 
daily precipitation fell on June 
7 when I .  I5 inches o f  rain 

e, 
was recorded. The largest IS-minute riiinlall ofO.15 
inches was recorded on March 28. Monthly precipitation 
ranged from I .79 inches in June to 0.13 inches in January. 

The annual weather highlights included a continuation of 
cold weather during the 1992/1993 winter. Fehruary was 
the third coldest Fehruary and fourth coldest month ever 
recorded at RFP. In addition. the winter (December 
through February) of 1992/1993 was the coldest ever 
recorded at RFP. May precipitation was uncharacteristi- 
cally light. totaling I . I 3  inches. or less than half o f  nor- 
mal. May i s  typically the wettest month of the year. An 
unseasonably intense storni slammed across the front 
range on the afternoon o f  July 3. causing a peak wind 
gust o f  73 niph. While RFP received only strong winds, 
the highest. nearhy mountain peaks received heavy snow. 
August was another especially dry month. with precipita- 
tion totaling only 0.42 inches. or one quarter of normal. 
Unusually warm weather occurred 011 four days in 
Septemher. with high temperatures of at least 81 "F. 
After reaching 84 "F during the afternoon o f  September 
12. a storm system accompanied by Arctic air and up- 
slope winds caused temperiitures to plunge and 3.6 inch- 
es of  wet snow to fall on September 13. The snowfall 
was unusually e d y .  hut not unprecedented. October 
weather also experienced large temperature extremes. 
Very warm weather occurred during the first week as 
high temperatures equaled or exceeded RO "F on October 
4 through October 6. including 83 "F on Octobcr 6. 
However, an Arctic air mass kept the high 
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Table 3.1-1 
1993 Annual Climatic Summary 

Temperatures 0' 
I 

("0 Temperature 
mE$ 

! W b  
38.3 17.7 
32.1 16.7 
47.9 28.0 
53.5 31.2 
64.9 42.4 
72.7 48.0 
79.7 54.0 
75.4 53.6 
68.7 49.0 
58.9 32.1 
450 19.7 
45.6 206 

56.9 34.4 

Month 

January 

March 
npnl 
May 

Julv 

February 

June 

Augusl 
Seplember 
October 
November 
December 

Annual 

4verslle 
28 0 
24 4 
380 
42 4 
537 
604 
668 
645 
588 
45 5 
32 4 
331 

45 7 

m 
10 
16 
13 
12 

1 
4 

5.7 
30 
13 
30 
25 
22 

2116.1liZ5 

Mean Dew Mean. Rel. 
m('.E) Humidity 1%) 

5.9 38 

HQ!!!!l 

January 
February 
March 
Apni 
May 
June 
Juh/ 
August 
September 
Oclobet 
November 
December 

Annual 

r- "" I 

53 19 -10 
67 25 5 
€a n n  

61 44 
133 36 
.999< .999' 
.999c -999c 
351 38 
40 5 40 
40 9 42 
31 6 36 

82 26 2a 
90 15 35 
91 10.29 49 
87 24 43 
85 1 1  31 
83 6 1  
64 10 .10 
60 26 -5 
91 7l10.7129 -10 

29 3 52 
152 50 
11.5 40 

24 4' .4P 

Wind Atmos. Pressure Solar Total 
!&a! I !&nm 

8083 
808 2 
811 0 
8083 
8125 
812 3 
814 1 
817 2 
-999c 
814 3 
810 7 
809 7 

812 08 

Snowfall 
I@& 

30 
87 
79 
91 
00 

36 
6 5  
23 8 
5 6  

68 2 

, 0 1 2  2 I 1 1 1 1 1 1 I I  1 1  

Jan. Feb. Mar. April May 'June July Aug. Sepl. Oct. Nov. Dec. 
85 75 
67 70 
92 50 
93 67 
79 60 
85 58 
89 73 
75 47 
82 58 
76 66 
98 66 
12 3 8 2 1  

87 82 

654 
85 8 
1372 
206 3 
1862 
2108 
203 5 
1567 
.999c 
1084 
844 
76 8 

1656' 

(inches) Precipitation N W ! U D i l Y S  
Max. Min. 

Precip. Temp. Temp. 
~ 9 x F  

Daily 1SMin. 
&&, &jg 

0.04 8 0.02 
0.15 15 0.02 

0.15 050 28 
0.04 053 12 
0.12 044 17 
0.14 1.15 17 

0.23 14 0.06 
0.14 5 0.04 

009 0.57 13 
0.10 061 17 
0.03 0.50 14 

0.13 21 0.02 

1.15 6ll  0 15 

5 

4 -  

3 -  

m. 
January 0.13 
Febmary 0.54 . 
March 1.52 
April 1.45 
May 1.13 
June 1.79 
July 0.48 
August 042 
Seplember 1.58 
October 1.41 
November 127 
December 0.35 

Annual 12.07 

0 
2 

0 24 
0 26 
0 23 
0 17 
0 3 
1 0 

Jan. Feb. Mar. April May June July Aug. Sepl. Oct. Nov. Dec. 35 4 158 

a Temperatures and relative humidily were measured a1 10-m through Augusl and at 1 5.m beginning Seplember I ,  1993 
b Eslimaled 
c Dala invalid or no1 available Figure 3.1-2 1993 RFP Climate Summary 
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N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
SW 
wsw 
W 
WNW 
NW 
NNW 

TOTALS 

74 

Calm 
8 . 5  mls 

(&Lw!!) 

2.74 

2 74 

temperature to  34 "F on Octoher 9. After another early- 
season snowtiill o f  6.5 inches on Octoher 28 and 29. the 
low tenipcrature reached I "1; o n  the morning o f  October 
30. Unusually cold temperatures continued into 
November. along with heavy snowfall. A strong Arctic 
outhrcak dropped the high temperature to only 9 "F on 
Ntiveiiihcr 24 and the overnight low temperature to 
-10 "F on the following nlorning. The nearly 24 inches 
of  snowfall was twice the nonnal and the snowiest month 
of  I993 by far. Milder and drier weather occurred in 
December. Temperatures were especially mild around 
Christmas. with the high temperature reaching 60 "F on 
December 26. Chinnok winds on Decernher 3 I caused 
the year's highest peak gust o f  82 mph. 

The annual summary of  wind direction and speed fre- 
quencies measured :it the IO-m height are provided in 
Table 3.1-2 and are shown graphically by a wind rose 
in Figure 3.1-3. Compass point designations indicate 
the direction from which the wind hlew (wind along 
each vector blows toward the center). Wind directions 
most frequently are froin the west-southwest through 
northerly directions. Wind speeds above 18 mph (8 
nieters per second Im/sI) occur primarily with westerly 
winds and, to a lesser extent. northerly winds. 

(15. Minute Averages. Annual 1993) 

0.5- 2.5 mls 
(1.1 -5.6moh) 

2.23 
2.21 
2 09 
1.65 
1 8 2  
1.70 
2.02 
I 87 
1.34 
1.67 
1.59 
1.73 
186 
2 16 
2.24 
2 0 0  

30 69 

Table 3.1-2 
RFP Wind Direction Frequency (Percent) by Four Wind-Speed Classes 

2.5.4.0 mls 4.0 - 8.0 nJs)  
(5.509.0mph) (%OLm!!PL!) 

2.42 2.89 
2.21 1 .%I 
1 7 7  0.82 
1 .I3 0.43 
1 3 4  0 39 
1 6 7  0 44 
2 35 0 97 
2 22 1 6 2  
2 03 1 2 9  
1 74 115 
1 9 1  165 
2 06 2 16 
181 2 47 
209 3 82 
2 26 2 44 
2 75 254 

31.95 26.72 

> B o d s  
(>A8LQ!Pb) 

0 18 
006 
0 03 
ow 
000 
0 01 
0 01 
0 01 
0 05 
0 06 
008 
0 45 
2 24 
3 59 
0 78 
0 13 

7 07 

Total 

2.74 
7.72 
6.13 
4.71 
3.61 
3.55 
3.82 
5.35 
5.72 
5.22 
4.62 
5 23 
6.40 
838 

11.67 
7.72 
7.42 

100.00 

h 

Section 3. i METEOROLOGY AND CLIMATOLOGY 

The change in  winds is illustrated i n  Figures 3.1-4 and 
3.1-5. Day is defined as the period between I hour 
after sunrise to I hour before sunset. Night i s  
defined as the remainder of the time. Locally and 
regionally produced. thermally driven winds are 
apparent during the day, with northeasterly up-valley 
and southeasterly upslope winds. Locally produced 
winds usually have wind speeds o f  I I mph (-5 m/s) or 
less. Strnnger. larger-scale winds occur from the west 
and. to a lesser extent. northerly directions. 

/ , 
/ ' a 1  

1 4 2 %  
" '  

\ '  
\ '  

Figure 3.1-3. RFP 1993 Wind Rose - 24-Hour 

The distribution o f  nighttime winds i s  
nearly reversed. with Rocky Flats 
drainage winds causing a high fre- 
quency o f  westerly winds. The South 
Platte Valley drainage also contributes 
to the high frequency o f  southwesterly 
winds. The frequency of  stronger, 
larger-scale winds is similar to the 
daytime distribution. 

Pasquill-Gifford stability classes are 
used to estimate horizontal and verti- 
cal dispersion and are input into 
atmospheric dispersion models. 
Stability classes at RFP were estimat- 
ed using the signla theta technique, 
where the stability is determined from 
the standard deviation of horizontal 
wind. mean horizontal wind speed. 
and whether day or night (EPA86). 
Annther EPA-recommended technique. 
the sigma phi method. results in an 
unrealistically high number of neutral 
and stable cases. therebv underestimat- 

ing RFP dispersion and generally overestimating atmos- 
pheric concentrations resulting from potential releases. 
The stability classes range from A to F. or extremely 
unstable to very stable, respectively. The D class repre- 
sents neutral stability. By definition, daytime stability 
ranges from A to D and nighttime stability ranges from 
D to F. The stahility category i s  defined as D whenever 
the wind speed equals or exceeds 6 m / s  ( 13.4 niph). 
The 1993 percent occurrence o f  winds by stahility class 
is shown in Table 3.1-3. 
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3. Environmental Monitoring Programs 

3.2 Air Monitoring 

. .- . . . ~  .. -_.- .... .... 

An extensive monitoring program is in place at 
RFP to measure radiological and nonrodiologi: 
cal air emissions from individual buildings and in 
the surrounding environment. Jhe data gener- 
ated by the monitoring are used to support 
compliance with applicable state and federal 
air quality regulations. and to help provide 
assurances that protection of the health of 
plant workers and the general public is being 
maintained. This section provides the results of 
monitoring of effluent oir, and of radioactive 
and nonradioactive ambient air. 

.- . . . ~  .. -_.- .... .... 
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Sealed glovebox 
systems are used at 
RFP to isolate 
radioactive 
materials from the 
environment and 
protect employees 
from unnecessary 
exposure to 
radiation. 

Four-Stage HEPA 141 FlltlgtiO" 

Air Moniloring 

I 1  I 

I 1 1  

Figure 3.2-1. Glovebox VentitationlFiltration Exhaust System 

X? 

E 
Section 3.2 AIR MONflORfNG 

Mulliple hanks of HEPA lilters. c;illcil li ltcr plenums. 
;ire itist;illctl in series in ;iir exhaust systems ( see  I igure 
3.2-2). 111 general. plutoniuni processing exhaust sys- 
tenis arc equipped with four t o  s i x  stages 0 1  HEPA fil- 
ler hanks. while urmiuni processing exhaust systenw 
arc equipped with a niininiuni o l  two skiges of filter 
hanks. These liltcr h;niks. conihinctl with other protec- 
tive nieasurcs. help ensure that airhorne releases of 
r:idioactive niaterid froni RFP iirc niinimal and do not 
pose any significant health risk to  the puhlic or the 
cnvironnicnt. (Uuilding air not asstwinted with the 
glovehox system and processing operations i s  con- 
trolled. liltered. ;nid monitored helore i t  i s  released to 
the environinent.) 

RFP continuously nionitors radionuclide air eniissions 
at 62 emission points in I7 buildings. The r:idiologic:il 
particuhte monitoring and sampling program uses :I 

three-tier approach. comprising Selective Alph;i A i r  
Monitors (SAAMs). total long-lived alph:i screening of 
routine air duct eiiiission saniple lilters. and ratliocheiii- 
i c d  an:ilysis of isotopes collected lor air duct emission 
snniples. This approach halances hoth detectahility and 
tiiiieliness 0 1  results. 

For iminedi;itc tletection of ahnormat conditions. RFP 
building ventilation systcnis that service areas contain- 
ing plutoniuni arc equipped with SAAMs.  SAAMs are 
sensitive to specilic alpha particle energies and ;ire set 
to detect plutoniinn-230 :ind -240. lhcsc detectors are 
suh,jectcd to &lily operational checks. nionthly perlor- 
nimice testing :mil calibration lor airllow. and an annu:il 
radioactive soiircc calihration t o  maintain sensitivity 
ond reliability (see figure 3.2-2). Monitors alarm auto- 
matically i f  any oiit-oC-tolcT;~iice conditions ;ire tlctect- 
ed. N o  such condition occurred during IW3. 

At regular intervals, particulate material s;iniples lrom 
the continuous s;inipling sysletns are removed from the 
exhaust systems and radiomctric;illy analyzed lor long- 
lived olpha cniilters. l h c  concentr;ition 0 1  long-lived 
alpha emitters is  indic:itivc ofelllucnt quality :Ind over- 
all pcrloriiiaiice of the HEPA filtration systeni. I C  the 
total long-lived alpha concentration for :in cllluent 
snniple exceeds the K I T  action value ol0.020 x 10': 
iiiicrociiries per milliliter (pCilml) (7.4 x I O '  
13ecqiiercls per cubic meter IRq/ni'J). ii lollow-up 
investigation i s  contluctetl t o  tletcrtninc ihc caiise ;ind 
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Results 

Section 3.2 AIR MONITORING 

to e ~ l u ; i t e  the ncctl lor corrcctivc ;iclion. 'l'lic iiction 
guide value is cq11:11 IO tlic IIIO~I restrictive i i l lsitc 
I k r i ved  Concentration Guide (I)CG) lor  plutoii i i i i i i  
activity i n  air. (See Appendix I5 lcir ;ui c ip lm i t i o i i  0 1  
ttic iictioii guide.) 

AI the end ole;icti n~ontli. individual s;iiiipIcs Ir(m 
each exhaust systciii arc conipositcil inti i  I:irgcr sainplcs 
by Iocatioii. A (n)rlion o t  each dissolved coiiiposilc 
saniplc is analyzed lor hcryl l iwn p;irticul;itc ni:itcri:ils. 
The remainder of the dissolvctl s;iiiiplc is suh,jcctcd to 
r;idiocheinic;il selxiratioii ;ind :iIplia q)cc".;iI : i i~al  
which qu;iiitilies spccilic ~il i) l i~i-eii i i tt i i lg r;iilioiiii 
Aii;~lyses l o r  uraiiiuni isotopes ;ire contluctcd lor each 
coiiiposite saniple. 

Fony-one 0 1  the vciitil;ition c~h;itist systciiis :ire Ioctltcd 
ill huildings wlwrc plutoniuiii prtwessiiig i s  c o i i d i ~ c ~ ~ ~ l .  
Paniculale i i iatcrid aiiiiiplc~ lroni Ihc. 
;ire ;inalyzed lo r  slwcilic isotopes 0 1  pluloii iuii i  ;ind 
aniericiuin. Typically. iuiiericiuni contributes oiily ;I 
sniall fraction i)l the total ;ilph:i x t i v i t y  rc lc~~sc  II.OIII 
KI'P. Processes that ;ire veutilatcd l ro i i i  w\cral c .~I i~i i ist  
systeins potentially exhibit trace i p n t i l i c s  of ~r i t i un i  
contaiiiination. I3uhblc-type s;iiiiplcrs :we IISCLI t o  col- 
lect sainplcs genrnilly three tiiiics e;icli wccli lnim tlic 
nionitored locations. ' fr i t iuin concciitriitiiiiiz iii h e  siiiii- 

ple are ineasured using ii l iquid scintillatioii pliotoapsc- 
troiiieter. 
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Rocky Flots Plant 
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Beryllium. The total quantity o f  beryllium ilischnrged 
from ventilation exhaust systems W~IS 3.298 grams (g). 
The maximum concentration was O.oW8 I micrograin 
per cubic meter (pghn" observed in Septeiiikr. These 
values were not significantly above background levels 
associated with the analyses. The beryllium stationnry- 
source emission standard i s  IO g during a 24-hour peri- 
od. Tahle 3.2-5 presents the beryllium airborne effluent 
data for 1993. 

The total quantity of beryllium discharged during 1993 
varies from the monthly environmental monitoring 
reports. The annual report includes values for al l  49 
exhaust systems while the monthly report provides dis- 
charges for six exhaust systems on buildings where 
heryllium i s  processed. Berylliuni discharges are nioii- 
itored monthly at the remaining 43 locations. hut are 
only provided in monthly reports i f  they exceed a 
screening level o f0 .  I g. Annual heryllium emission 
for the period I989 to 1993 are shown in  Figure 3.1-8. 
KFP ceased using analytical hlanks in Iaburdtory analy- 
sis to correct sample beryllium concentrations i n  
September 1989. As a result, reported beryllium values 
measure both background and actual emission levels. 

. 

Section 3.2 AIR MONlTORlNG 

Table 3.2-1 
Plutonium in Effluent Air 

Plutonium-2;Y) 

Number 01 Total Discharge C maximum' 
rnw W) ( U . 1 2  &hl) 

PIulonium-239;.0 

Total Discharge c maximum' 
(Pa ( e o -  p a @ )  

January 

March 
February 

April 
May 
June 
July 
Augusl 
Seplember 
October 
November 
December 

46 00013 
46 00019 
46 00007 
46 OW13 
46 O W I l  
46 00015 
46 Ow01 
46 Ow09 
46 00007 
46 OW10 
46 00005 
46 00014 

t 

f 
f 

t 
t 

t 

t 
t 
* 
* 
t 
t 

00015 
OW14 
00012 
OW11 
00015 
OW14 
00013 
0 w07 
00004 
00011 
00004 
OW15 

o m  t om 
o m  t om 
o m  f om 
o m  t o m  
o m  * o m  
o m  f o m  
ooooo 2 o m  
o m  t o m  
o m  t o m  
ow00 f o m  
o m  t o m  
om f o m  

0 0325 
00194 
0 0075 
00017 
0 0092 
0 0107 
00156 
0 Olca 
00104 
0 0067 
00127 
O O l O l  

* 00043 
1 OW35 
z 00024 
f 00022 
t OW23 
2 OW27 

f OW18 
f OW16 
1 OM19 
f 00019 
2 00025 

f o m  

0 wO6 
0 w03 
0 0003 
O M 0 0  
O W  
om1 
0 0001 
0 wO1 
0 w01 
ow01 
OW01 
OoooO 

f ow01 
t om1 
t om1 
f ow00 
1 ow01 
f O O M X )  
* om 
f ooooo 
* o m  
t o m  
t om 
f o m  

Overall 552 00115b'c t 0.0142 0 . m  f 0 . m  

a. Maximum sample concentralion 

01492'' t 00299 Ow06 t O w 0 1  

b. 
c. 

Minor discrepancies in lolal discharge values resuil lrom rounding errors in Catulalions. 
One or more values conlnbuiing lo lhis lolai are based on besl eslimales of release acllvilies because sample analyhcal results ihal 
met all quality assurance cnlena were unavailable. 

Table 3.2-2 
Uranium in Effluent Air 

, 

!Jranium-2$&'.2$j 

Number 01 Total Discharge C maximum' 

&l&@ (@!I ( r n . 1 2  gmIJ rn 

January 
Februav 
March 
April 

June 
July 
Augusl 
Seplember 
October 
November 
December 

Overall 

May 

54 00234 
54 OW37 
54 00559 
54 -00056 
53 00551 
54 00519 
54 OM91 
54 00561 
54 oca29 
54 01456 
54 01162 
54 00485 

t 

t 

t 
t 

t 
* 
I 
f 

t 

* 

f 

0 0076 
0 0097 
00109 
0 0075 
00106 
00102 
O W  
0 wB5 
00101 
00112 
00153 
0 0097 

OwOl t o m  
00001 f o m  
ow01 t o m  
o m  t o m  
ow01 f o m  
Ow0l * o m  
o m  t o m  
O w 0 l  f ow01 
oooo4 t om 
ow02 t o w 0 1  
oooo2 t ow01 
ow01 f o m  

0 0526 
0 05% 
0 0733 
0 0047 
00741 
0 0839 
00512 
0 07M) 
00941 
0 146i) 
0 1296 
00527 

f ow89 
t O W 9 3  
f 00110 
t 00076 
I 00107 
* OOlW 
1 OW92 
* ow87 
t 00113 
t 00115 
t 00170 
f OW96 

O W  
0 wol 
0 w01 
OO@M 
0 om1 
0 wol 
0 0001 
0 w01 
0 0005 
0 Ow3 
0 ca l l  
0 0001 

f O w o l  
f ow01 
* OwOl 
f 00000 
f ow01 
f o m  
1 om 
I ooooo 
t Ow04 
1 owo1 
f om0 
f om1 

I 

I 19 90 91 92 
648 0702gbC t OlW 00004 * OW04 06940" i 01257 OW05 z O W  

Figure  3.2-7. Tritium 

a Maximum sample concentralion. 
b. 
c. 

Minor discrepancies In lolal discharge values result lrom rounding ermrs in cakulalms 
One or more values conlnbuiing lo lhis lolai are based on besl esliniales 01 release acliviiies because sample analytical resulis thal 
met all quality assurance crilerla were unavailable. 
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Table 3.2-5 
Beryllium in Effluent Air 

Table 3.2-3 
Americium in EffluentAir 

Amencium-24! 

Number of Total Discharge 
Month Ana1yw.s ( V O )  

Begbum" 

Total DischargeC 
(9) 

01674 i 00046 
03066 f OW87 
02843 i 00084 

03213 i O W 9 5  
02899 i OW81 
03071 t 000BS 
03476 i 00104 
03527 i 00121 
02615 t OW80 
02610 00073 
01916 t 00059 

32926' t 00979 

01918e i om 

c maximum 
(X_lO'*JCU~l) 

o m  t o m  
o m  f o m  
00001 f O o o o l  
o m  t ooooo 
o m  t o m  
o m  t o m  
o m  f om0 
om1 i ooooo 
00001 ?. o m  
00001 t om 
ow01 i o m  
0000l t o m  

Number of 
M I m  m!y.ws 

January February 54 54 

March 54 
April 54 
May 53 
June 54 
July 54 
Augusl 54 
Seplember 54 
October 54 
November 54 
December 54 

Overall 647 

January 
February 
March 
April 
May 
June 
July 
Augusl 
Septembei 
Oclober 
November 
December 

46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 

0 0060 
0 0070 
0 m 1  
OW53 
0 0049 
0 0091 
0 W59 
Ow82 
00323 
0 0376 
00143 
0 0277 

t 

* 
f 

i 

f 
t 

* 
f 

t 

t 

f 
i 

0.0028 
0.0029 
0.0033 
0.0026 
0.0031 
0 0030 
0.W25 
0.0020 
0.m9 
0.00% 
0 0052 
0.0044 

0w038 
0 00045 
0 wo43 
000025 
0 wo45 
0 00037 
Oooo34 
0m9 
0 0OM)l 
0 00028 
0 wo24 
0w036 

0 mt Overall 552 0157E?' f 00407 0.0001 t 0 . m  

a. The beryllium staticnary swrce IS no more lhan I O  grams of be!yiiium over a 24-hour 

b. Beginning in June 1989. mncenlralions and emission values were no1 mnecled for 
' background conlnbulion. 

c. These values are no1 signilicantty dilferenl lrom the background associated wth Ihe anabis. 
d. Maximum sample concentration. 
e. One value only ccnlribuling lo this lolal was based on best estimates of release actilies 

because sample analylical results lhal met all quality assurance cnleria were unavailable. 

period under the provisions of subpart C 01 40 CFR. Pall 61.32(a). 
a. Maximum sample concenlratim 
b. 
c. 

Minor discrepancies in lolal discharge values resull Imm rounding e m s  in calwhtiom. 
One or more values mnlribuling to lhis tolal are based on be9 estimales 01 release activities 
because sample analylical results that met all quality assurance cnleria were unavailable. 

Table 3.2-4 
Tritium in Effluent Air 

Number 01 Total Discharge 
&!!dkW 

76 o m 1 9  
71 Ow088 
96 0 wo49 
38 000017 
72 O w o l O  
66 0 00033 
72 0 00021 
72 OWOM 
66 Oooo84 
78 000017 
72 -000013 
78 O W  

a57 0 00373Q 

NONRADIOACTIVE AMBIENT 
AIR MONITORING 

Overview 
c maximum' 

(XJUP"&i&l) M O N h  

January 
February 
March 
Apnl 

June 
July 
Augusl 
Seplember 
Oclcber 
November 
December 

Overall 

May 

In addition to effluent s;inipling froin individual huild- 
inps. RFP :also performs inmiloring of anihient air in 
the surrounding environmciit. This includes smnpling 
for nonradioactive piirticulakcs :is well as radioactive 
materi;als. (Results of the radioactive :inihient air moni- 
toring program are provided in the following section.) 

Nonradioactive unhient air monitoring was conducted 
in 1993 lor total siispendeil particul:ilcs (TSPs) and res- 
pirable particulates (less than or equal t o  10 microme- 
ters (pinl) in diameter. Amhient particulates are regu- 
lated hy the EPA and CDH under the C A A  and i t s  
amendments. as defined hy the National Amhicnl Air 
Quality Standards (NAAQS) and Colr~rado Ai r  Qualily 
Control Comnaission Ainhicnt A i r  Standards. Reyila- 
tion i s  hased on regional rather than site-specific air 

51 t 7 
91 i 7 
3 2 t  7 
22 f 3 
32 i 4 
to2 i 8 
45 f 7 
3 5 i  6 

3135 f 38 
25 i 6 
17 f 6 
24 f 11 

3135 f 38 

a. Maximum sample concenlralion. 
b. Minor discrepancies in total dlscharge values resuil lrom rounding errors in calculations. 

91 
90 
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RADIOACTIVE AIR 
MONITORING 

Overview 

Res'ults 

Amhicnt air s;implers ltratetl on thc plantsite. at the plant 
pcriineter, and in surrounding communities monitor air- 
hornc ilispcrsion of radioactive in:iterials from K I T  into 
the surrounding environment. Thcse saniplers are posi- 
tioned at 21 Icrations on the plantsite. :I[ 14 locations 
nround the plant h0und;uy. ;ind in I IIeighhonng coni-. 
iniinities. figure 3.2- IO illustrates the I(xiitions of  plant- 
site samplers and saniplers Itrated :it the plant houndary. 
Community ambient air samplers are illustrated in Figure 
3.2- I I. The CDH iilso maintains an independent sam- 
pling network with a diffcrent instmiiient design in and 
around the plantsite to verify the KFP date. 

The high-volume air samplers operate continuously at a 
volumetric Ilow rate of  approxiniately I2 liters per sec- 
ond ( I ls )  (25 cuhic feet per minute Ift'lmin]). collecting 
air particulates on highly efficient 20- hy 25-centimeter 
(X- hy IO-inch) fiherglass filters. Manufacturer's test 
slxcilications rate this filter inedia to be 99.97 percent 
efficient for relevant particle sizes under conditions typi- 
cally encountered iii routine ainhicnt air sampling 
(SCHX2). 

Amhient air filters are collected hiweekly and coinpos- 
ited monthly hy location before isotopic analysis. Al l  
routine anihient air lilters ;ire analyzed for plutonium 
-239 and -240. 

Plutonium concentrations for onsite samplers are pro- 
vided in Tahle 3.2-8. Plutonium concentrations for 
perimeter and community samplers are provided in  
I'AAe 3.2-9. Overall mean plutonium concentration for 
onsitc samplers was 0.056 x I O "  pCi/ml (2.07 x IO" 
Rqlm'). 0.28 percent o f  the offsite DCG for plutonium 
in air (Appendix B). Overall mean plutonium concentra- 
tion for perimeter samplers was 0.002 x IO" pCi/ml ( 5 3  
x IO" Bylm'), which is0.012 percent of the offsite DCG 
for plutonium in air. Overall mean plutonium eoncentra- 
tion forcommunity samplers was 0.(x)I x IO" pCi/ml 
(3.7 x IO" Hqlm'). or O.(X)6 percent o f  the offsite DCG 
lor plutonium in air. 
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Figure 3.2-10. 1993 Onsite and Perimeter Air Samplers 
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s-3 
s-4 
s-5 
S-6 
s-7 
SB 
s.9 
s.10 
s-11 
S.13 
5-14 
S-16 
s.17 
$18 
s.19 
s.20 
s.21 
S.22 
5.23 
S.24 
S.25 

Overall 

Table 3.2-8 
Onsite Air Sampler Plutonium Concentrations 

Standard Percent 

Number Concentration 11 10." ucimlf Deviation 01 DCG' 

€minimum tmarimuq 

12 

12 

12 
12 
12 

10' 

1 ob 

llL 
I IC 
I IC 
1 l C  
1 l C  
lob,' 

1 IC 
lob ' 

12 

12 
12 
12 

::b 

.Mwo . 0 2 m  
,00500 .o 
,01400 ,12700 
.01WO ,24100 
,01900 ,46900 
.m .ffl900 
.woo 33100 
.00100 .01m 
.w100 .OM00 
.WIM .m 
.woo0 .m 

-.00100 .021w 
.WZW .071W 
.woo0 .m 
.w7w .09m 
.wwo .1m 
.ooxx) .moo 
.00100 ,03700 
.m ,02100 
.ooow ,01900 
,03700 .4m 

237 -.w100 .84m 

.m 
,01280 
,03567 
,07810 
,16267 
,35333 
,17142 
,30491 
,01273 
.lo418 
,00264 
,30445 
.w1230 
,01433 
,02400 
.021w 
,00792 
.m 
,00375 
,00292 
,21480 

,05566 

.w602 ,01667 
,00932 ,06400 
,03256 ,17833 . 
,07846 ,39050 
,13297 81333 
. 2 W  1.76667 
,11485 85708 
,30411 ,02455 
,01798 ,06364 
.BO540 ,02091 
w5A? ,01318 
W35 ,02227 
02073 ,06150 
,00673 07167 
,02379 .12WO 
,02840 .1om 
.WM ,03958 
,33975 ,04167 
00571 ,01875 
.W530 01458 
.I5210 1.07400 

,11893 ,27831 

a. Sampler was no1 in place. 
b. Equipmenl laiiure. 
c. No lab dala available. 
d. Cancenlralinns rellecl nmnlhly cumpovles 01 Luwrkly slation m a t r a l i m s :  C minimum i minimum cumpaled 

wncenlrallm; C mixunum = maximum mmpovled mem!ral im. C mean = mean composiled concenlralion. 
e. The DOE Derived Concentralion Guide (DCG) lor lnMlaliM 01 class W plulonium by members 01 Ihe publlc is 

20 n pCb'ml (Appendix 8). Proleclm slandards lor members 01 the public ai 
localinns in lhis lable are on RFP propeny. DCGs lor lhe pub* are presenlnl I- 

' 

.oljcaale 101 ollsile localions. All 
impanson purposes onh. 
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Table 3.2-9 
Perimeter Air Sampler Plutonium Concentrations 

Slalion 

5.31 
5.32 
5.33 
5-24 
5.35 
5.36 
5.37 
5-38 
5.39 
5.40 
5.41 
5.42 
5-43 
5.44 

Overall 

Communily 
Station Name 

5-51 
5.52 
5.53 
5.54 
5.56 
5.58 
5.59 
5.60 
5.62 
5.68 
5.73 

Marshall 
Jellco Airport 
Sllperior 
Bodrler 
Broomlield 
Wagrier 
Leyden 
Weslminsler 
Golden 
Lakeview Poi 
Collon Creek 

Number Concentration (a d5 pciiml)f 
ol-samples C.mlnhum C maximum Cmean 

IO' 
12 
12 
I 2  
11. 
llb 

9' 

ga.b 

I I  
12 
12 
12 

12 
I I' 

,05200 
.00m 
.00500 
.00700 
.XI600 
.00400 
00400 
. 1 m  
00400 
.W3W 
.00800 
.02m 
.00500 
.00300 

00680 
wO67 
00100 
00150 
00073 
00127 
00200 
01378 
00108 
00108 
00125 
00375 
00100 
00075 

157 ..WlOO ,10900 ,00239 

Standard Percent 
Deviation of DCG' 
IC slandaid] (C mean) 

01598 03400 
Mx)98 00333 
00160 00500 
00215 00750 
00 179 00364 
00135 00636 
00150 01000 
03573 06889 
00124 00542 
00100 00542 
00222 00625 
00764 01875 
00155 00500 
00106 00375 

.00982 .Oil97 

Community Air Sampler Plutonium Concentrations 

Standard 
Number Concentration (a 10.'~ pcvmlf Deviation 

oLSgp!eS C _ m i n M  Cmaximum C m a n  (Cstaandzd). 

12 
12 
12 
12 
12 
12 
9' 
I IC 
12 

nle 12 
12 

Overall 118 

-.oMx)l 
.Ow00 
.m 
.00000 
.woo0 
. o m  
.m 
.WOM) 
.m 
. w m  

-.00100 

-.00100 

.m 

.00200 

.02100 

.00700 

.m 

.003w 

.m 

.m 

.lo200 

.00700 

.00600 

.MI00 

,00083 
. m 2  
,00258 
,00125 
.00100 
,00100 
.00133 
.moo 
.ooo42 
,00150 
.00133 

.w1a 

00185 
00079 
m a 2  
00201 
00104 
00104 
00lsO 
00000 
00079 
00198 
00215 

00236 

Percenl 
01 DCG' 
Lcmra!) 

00417 
00458 
01292 
00625 
wsw 
00500 
00667 
woo0 
00208 
00750 
W667 

a. Equipmeol lailure. 
b. NO lab dala available. 
c. This sampler was removed 
d. Concenlralions reflect rnonlhly compmles 01 biweekly Station concenlrattons: C minimum = minimum composiled 

wncenlralion. C maximum = maximum composiled concernlralion: C mean = mean composiled concentralion 
e. The DOE Derived Concenlralion Guide (DCG) lor inhalalion of class W plulonium by members 01 Ihe public is. 

20 I IO.'' fiilml (Appendix 8). Proleclion slandards lor members 01 the public are applicable lor ollsile lxalions. All 
localions in this lable are on RFP properly. DCGs lor Ihe public Bre presenled here lor comparison purposes only. 

I 

Section 3.2 A/RMONfTORfNG 

hlean :iniiu;iI conrentr;ilions ol' plutoniuln lor the lOX9 
hi I093 pcritwl arc shown in Figure 3.2- I 2  (tinsite si lni- 
plers) ;mil Figure 3.2- I 3  (pcrinlcter ;ind coniniunity sam- 
plers). The onsitc daca are h:isetl 1111 [he inem of the 
aiinu;il concciitr:itions from live Incations. S-5 through 
S-Y, which represcnt the areas where llic highest concen- 
tr:itions would iiiosl likely he observed. Isolopt-specific 
:tn;ilyses were not repoiled lor other onsite locations 
until IOOO. Thc perimeter d a ~ a  points are the :innual 
;iver;igcs ol' 14 Iocalions. and the community data points 
are the annual average of I I Itrations. 

I .5 

Figure  3.2-12. Plutonium-239, -240 
(Onsi te Samplers) 

F igure  3.2-13. Plutonlum-239. -240 
(Per imeter and C o m m u n i t y  Samplers) 

99 



Rocky Flots Plant 
Site Environmental Report for 1 

I ( X l  

3. Environmental Monitoring Programs 

1 

3.3 Surface-Water 
Monitoring 

I Surfoce wofers of the 
I Rocky Nafs florif ore efferi- . I sively annlyrecj to ansure ! 

thnf ivofcr quolity sfan- 1 
' dords ore met. to choroc- ; ! ferize background water I 

quofify, ond fo evoluore , 
potential contominonl I 

1 releases from specific focm I 
fions. Surfoce-woter man- j 

! j ogenienf ol Pocky Nofs 
1 focuses or1 /he North 
j Walnur Creek. South 1 
, Walnut Creek. and Womon i Creak droinoges. Somp/es 
are routinely collected ond 
onolyzad from lhese 
droinoges. seeps. ond sur- 
face inpoundmerits within 
the pfonfsita. h i s  section ! provides resirlls of the sur- I 

I race-wofar monitoring pro- i 
I ! grom . 

i 

I 

1 

I01 
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1 

DRAINAGE SYSTEMS 

North Walnut Creek 

to2  

OVERVIEW 

North Walnut Creek receives surface-water runoff and 
some seepage water from the northern portion of the 
main facilities area and from the adjacent grounds asso- 
ciated with the drainage. The drainage area associated 
with North Walnut Creek includes the north portion o f  
plantsite from First Street at Sage Avenue to Pond A-4 
and encompasses approximately 378 acres (Figure 3.3- 
I ). The length of North Walnut Creek.froni the West 
Interceptor Ditch to the outfall of Pond A-4 i s  approxi- 
mately 10.500 fcet. Ponds A-I  and A-2 are isolated 
from Walnut Creek at the A - I  hypass. The gate valves 
at thc A-I hypass have the capability to divert the 
North Walnut Creek stream llow by way of an undcr- 
ground pipeline to Ponds A-3 or A-4. Ponds A-1 and 
A-2 are maintained for emergency spill control for the 
northern portion of the main facility. Under routine cir- 
cumstances. the water comprising Pond A-2 i s  direct 
precipitation, niininial runolT, or water transferred from 
Ponds A-I .  6-1. and 6-2. Pond A-2 volume i s  main- 
tained by spray evaporation: fog nozzles direct the 
spray over the surface of the ponds. Pond A-3 on 
North Walnut Creek i s  used to impound the surface 
runoff lor water quality analysis prior to discharge to 
Pond A-4 and subsequent release oflsite to the 
Broomfield Diversion Ditch. Pond A-4 i s  located 
downstream of Pond A-3 o n  North Walnut Creek and 
provides the capability for additional water quality 
monitoring. additional detention capacity during storni 
or flood conditions. and water treatment i f  required. 
The volumetric capacity of Pond A-I i s  1.40 million gal- 
lons: Pond A-2.6.00 million gallons: Pond A-3. 12.37 
million gallons: and Pond A-4. 3230  inillion gallons. 

--- 

Section 3 3 SURFACE WATER MONlTORlNG 

Liquid effluent\ originating Ircm RFP are carefully 
controlled m d  monitored ,I\ part ol the plant'\ environ- 
iiientd protection program Two type\ ol liquid efflu- 
ent\. treated wnitary water. and \urlaLc-water runoff 
are collected. controlled. and monitored in a series of 
pond\ hefore diwharge off\ite Surface runoff at RFP 
move\ lrom we\t to e.ht and I\ cdrried lrom the plant 
hy three niajor draindge hazin* North Walnut Creek, 
South Walnut Creek and Woman Creek 
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MONlTORlNG PROGRAMS 

1111, 

-. . . . -- 

Section 3.3 SURFACE-WATER MONITORING 

;itltlition. water qu:#lity i s  tcstetl heliire relc:Ise in  ensure 
that the w t c r  iiiccts CWQC:C: s i r e m  stand;rrds (listed in 
Appendix H )  lor scFiiient 4 0 1  I3ig I h p  Creek (Figure 
3.3- I ). Water i s  released with i~oncurrriice lionl CDH, 

During discharge. Ponds A-4 ;t110 C-2 :ire nioiliiorcd 
for plutonium ( 1 ' ~ ) .  aniericiuln ( ~ 1 1 1 ) .  ur;~niuni (U) .  ant! 
trititnii lH.3).  Tritiuln. pH. gross :ilphu/hct;i. niiraic (as 
iiitrogrti). :ind iionvo1:ttiIe suspe~~dctl solick arc ;III;I- 
lyzetl daily. I'ond C-2 is  s:tniplcd on ;I weekly hiisis 
lour lo six weeks prior to p ~ t d  (1isch;trgr with the sati i -  . 
plcs heing sent t o  the onsitc Kadiologic;ll He;tlth 
Lahoratory (locnted in Builtling 123). Weekly r:tdiolog- 
ical nicinitciring of Pond A-4 prior i o  disch;lrge IVBS per- 
lormcd until Nwemhcr 1093 when tiiotiitoritig was 
shifted t i i  Pond B-5. The shil't in nioniioring wits in 
response lo C1)I-l concerns lor the quality o l t h c  water 
tha t  WIS lranslimvd fro111 Politl B-S to Pond A-4. 

I'lritoniuiii. aiiiericiunl. and urilnitini s;llnplcs are cot- 
lcctcd :is daily composites for weekly an;ilysis (luring 
all tlisch:trges fr(im Ponds A-4 mid C 2 .  Tritiuln. pH. 
nitrate (as tiitnigcn). itritl nonvolatile suspcntlctl solids 
arc iilso collected and :tn;~lyzcd daily lrotli I'onds A-4 
inid C-2 Jischarges. Daily samples are collected in a 
siiiiiktr iiiiiiiiicr at ;I sanipling station on W;tlnut CI-eck 
near i t s  iiilctscclion with Indiana Slr6et. Chrotiiiutii 
s:rmples ;ire analyzed motitlily while Whole Elllueiit 
Tmicity (WET) saiiiplrs arc ;~n;ilyzed quarterly when 
discharge Iiccurs at I'onrls A-4. C-2 .  atid traiisler of 
Pond H-S. 
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Discharges frrrm Rind A-4. which include Iranslers 
from Pond 8-5, enter Walnut Creek and are diverted ' 
around Great Western Reservoir by 111eans o f  the 
Broonilicld Diversion Ditch. Discharges from Pond C- 
2 are pumped throiigh UI X . 0 0 0 - f r ~ ~ 1  pipcline into the 
Broomfield Diversion Ditch. Monthly flow voIuI1ies 
and summaries of  data from discharges for  1993 a1 
Ponds A-4, C-2, C- I ,  Walnut Creek at Indiana. and 
Pond 8-5 transfers are provided in Tables 3.3-1, 3.3-2, 
3.3-3. 3.3-4. and 3.3-5. 

If the need should ever arise, carbon adsorption and Ill- 
tratioll facilities are availahle l o r  additional treittnient 
of waters before release. Trealinent capacity a1 Ponds 
A-4 and C-2 are I .400 gallons per minute (gpln) and 
750 gpm, respectively. 

m 
January 
February 
March 
April 
WY 
June 
July 
August 
September 
October 
Nwemhel 
December 

Total 

Table 3.3-1 
Monthly Flow and Discharges for 1993 (gallons) 

No flow 
11.290.000 
6.988.000 

45.940.000 
No Flow 

6.480.000 
9.666.m 

14.108.oM 
No Flow 
No Flow 

17.520.000 
NO Flow 

No Discharge 
13,000.000 
8.OsG.oM 

45.926.wO 
No Dtxhage 

7.wo.000 
10.655.m 
14.H)7.m 

No Discharge 
No Discharge 

2 1,128.m 
No Discharge 

No Discharge 

No Discharge 
No Discharge 
No Dlscharge 
No Discharge 
No Discharge 
No Discharge 
NO Discharge 
No Dischaq 
NO Dlscharge 
No Discharge 

NO Discharge 
No Discharge 
NO Discharge 
NO Discharge 

5.782.000 
No Dwharge 
No Discharge 
NO Discharge 
NO D!sharge 
NO Discharge 

NO Dwharge 
NO Discharge 

No Discharge 

5,560.000 
5.486.000 
4.750.m 
7.585.m 
4376.000 

No flow 
NO Flaw 

l . 3 4 6 . d  
4,841,000 
3.458.m 

1.218.000a 

Low Flowb 

39.m.oM 1 1  1,992,000 120.882.Mx) No Discharge 5.782.000 

a. Total volume is an estimate; tlow was lw low IO quanlily lor the malorily of the month. 
b. Low flow observed during mosl 01 monlh; lo0 IOW 10 quanlib. 

Section 3.3 SURfACE-WATER MONITORING 

Chemical and Bio/ogical Constituents Table 3.3-2 in Surface- Water Effluents 

at NPDES Permil Discharge Locations, 1993 a 

Number of 
Paramteq c minimum' c maximuqc 

Discharge W1 (Pond &3) 
Nilrale as N. qyl 105 028 6 27 
TolaiAesdual Chlorine. mg 365 0 0.a 

w. SPndald UNIS 35 7.0 8.3 
Nitrate as N, mgl 36 0.66 4.4 

Discharge 002 (Pond Ad) 

Discharge M3 (Reverse Osmosis Pilol Planl) Dunng 1993 there were 10 dmharges. 

Discharge 034 (Reverse Osmosis Plant) 

Discharge 005 (Pond A 4 )  
TOPI Chromium. pgl 

Discharge M)6 (Pond &5) 

Discharge 007 (Pond C-2) 

During 1993 there were M ascharges. 

7 4 0  c8 

During 1993 there were no discharges. 

1 c5 '5 

pH. standard uniU 365 5.8 7.5 

0 0 
151 0.066 4.58 
52 4 6  19.8 
153 <1 1 IC0 

0- 9 6  

Total Chromium. #l ' 

Discharge 995 (Waslewaler Treatment Plant) 

Tolal Suspended Solids. q v l  152 3 13 
0 011 and Grease. ql 

Tolai PhcsphOrUs. rngl 
Tolai Chromium. pgl  
Fecal Cciilon. 1/1Wml 
Carbonaceous Bioche&l 147 

Oxygen Demand, mgl 

C_meanC.' 

2 10 
OM 

NIA 
1 6  

<5 1 

'5 

NIA 
5 2  
0 

139 
5 7  
1 3  
2 2  

NPDES perm11 IimiPtions are presenled in Appendix B 
Average annual mncenlralion reponed tor each paramelet is an eslimate 01 central tendeq (mean value) lor 
all samples coIlecled dunng the year. This provides an eslimale 01 average enluenl walet qualliy lor Ihe entire yeai. 
The maxunum values Iisled are UK) hghest values observed and represent the warslase scenarm lor Ihe enlire 
year. The NPDES permit iimils are spealied as 'Monlhly Average'and Weekly Average' and are measures 01 
cenlral tendency lor Ihe shorler lime periods as required by the pennil. The 'Daily Maximum' is Ihe largest value 
measured during the monlh. EPA has established limils lor these required reponing intervals. 
C minimum = minimum measured ConcemraBon; C maximum = maaimum measured Conceniraiion: C mean = mean 
measured concenlrallon. 
For Fecal Coliform. X I 1 0  ml geometric mean used 
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Table 3.3-3 with corrected error terms 
Plutonium. Uranium. and Americium Concentrations in Surface- Water Effluents 

Percent of Number of 
Analyses C mjgmuma C ~ a r l g U m '  Ccean' DCG.lC_mean) Location 

Pond A 4  
Pond C. I 
Pond C.2 
Walnul Creek at Indiana Slreet 

Pond A-4 

Pond C-2 
Walnul Creek a1 Indiana Street 

PondC-t . 

Pond A-4 
Pond C - l  
Pond C.2 
Walnut Creek at Indiana Streel 

Pond A.4 
Pond C. 1 
Pond C.1 
Walnut Creek a1 Indiana SIieel 

Plutonium-239. -240 Concentration (I pCidm$ 

16 -0009 i 0.011 0.011 i 0 006 0.W2 t 0.002 
41 -0008 i 0 007 0.034 i 0.018 0.008 i 0.003 

1.5 .0011 i 0.009 0.024 i 0.009 0003 t 0M)Z 
2 0012 * 0012 0025 * O W B  0022 * 0.007 

Americium-241 Concentration (I lO%3dml)' 

16 .OW3 * 0021 0056 f 0035 0007 0.003 ' 
41 .0021 i 0007 0.015 i 0014 0.001 t 0002 

15 .O.OIt t 0021 0013 i 0.006 0.018 t 0.002 
2 0003 i 0004 0.004 i 0.006 OW3 i OM)3 

uranium-233. -234 Concentration (x IO" pCi/mf 

16 030 t 0.06 1.M f 029 OM f 006 

41 0.38 * 0.17 2.29 i 044 1.19 i 0 14 

2 108 t 021 1.08 t 023 108 i 018 
I5 0.33 i 0.16 1 00 f 038 0.69 * 007 

uranium-23 concentration (x d p ~ i ~ m ~ f  

16 030 I 0.06 1.25 i 0.31 0.72 i 006 
41 0.30 t 014 1.71 f 0.36 087 0.10 

2 1.12 i 020 1.25 t 0.23 1.2'2 f 0.10 
15 030 t 014 I 1 7  i 0.30 071 t 006 

001 
0 03 
0 07 
001 

0 02 
O M )  
0 01 
006 

0 13 
0 24 
0 22 
0 14 

0 12 
0 14 
0 20 
0 12 

a. C minimm = minimum measured concentration. C maximum = maximum measured concentralion. For Pond C-I. C mean refers lo 
calculated mean concentration Because 01 intermlnent flow meler operations at Pond C- l  dunng 1993. a volume weighted average 
was no1 p m h l e  to calculale. For Ponds A-4. C-2. and llow at Walnut Creek at lndlana Slreel. C mean relen to volume weighted 
averages 
Calculated as 1.96 slandard deviations 01 the individual measurement 
Cakulsted as 1.96 standard dewations 01 the mean (95% GJnldence tnleNal). 
RadiochPmr'allv rlplorniinrd as olutonium-239 and 240. The DOE Derived Concenlralion Guide (DCG) lor plulonlum In Wale( 

b 
c 
rl , ~ - -  - - I  ...~. . . 

aua$labtc Dmembeis ot \he puhhc is 30 x 10' pCiimt (Appendix 61. 
RadlochemlTalIy dctermmed as uraniurn-233. 234. and .238. The DOE OCG lor uranium-233. ,234 In water avallable IO members 
nl IhP niihlir IC 5nn I in" l l C h  1 he DCG tor uran~um-238 in waler is 600 x I O 9  pCilml (Appendix E). 

e. 
" "_._ . 

I Radlochemtcally delemined as amertcium.24 I The slandard catculaled DCG tor amerlcium in waler available to members Of the 
public IS 30 x 10' p C i h  1Appendix 8) 

I Ill 
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Table 3.3-4 with corrected error terms 
Tritium Concentrations in Surface- Water Effluents 

Tritium Concentration (a  i ~ ~ ~ g l r ~ i / m $ d  

-304 i 161 200 i 170 12 i 18 0.00 
-248 i 172 394 i 201 4 t 35 0.02 

Pond A.4 90 
Pond C.1 40 
Pond c-2 10 -174 i 145 189 t 152 -4 t 47 

-353 t 154 245 i 177 -5 i 18 
0.00 
000 Walnut Creek 1 Indiana Slreel 87 

a C minimum = mlntmum measured cancentration; C maximum = maximum measured concenlration. For Pond C-1. C mean relers 
lo calculaled mean concentration. Due to hlermlIient llow meter operalions at Pond C- l  during 1993. a volume weighted average 
was not possible to calculate. For Ponds A 4  C-2. and llow at Walnut Creek ai Indiana Slreel. C mean refers 10 volume weighled 
averages. 
Calculated as I 96 slandard deviations 01 lhe indwiduat measurement. 
Calculaled as 1 96 standard deviations 01 Ihe mean (95% Confldence Interval) 
The DOE DCG lor lritlum in water avallable to the members ol  the publtc is 2.OOO.wO x tO~9pCilml (Appendix E) 

b 
c. 
d. 

Table 3.3-5 with corrected error terms 
Plutonium, Uranium. and Americium Concentrations in the 

Raw Water Suppry 

Number 
of 

m a n ' .  M a M e  Aca!yres ~_rnrneu.m',~ c.ga*Euga,b 

Plutonium Concenlration 
(x pciimlf 

Uranium-233. -234 12 
Concentration (x pCdm/ml)e 

Uranium-238 Concentration 12 0.01 i 009 . 1.08 t 035 0.36 i 015 
(x I O ~ ~ C I I ~ I ) ~  

Americium Concenlrallon 
(x io9 pciimif 

12 -0014 t 0.011 0.003 i 0.003 4.002 i 0003 

001 i 0015 1.08 f 0.016 045 i 020 

12 -0.025 t 0.09 0.1333 f 0.32 4002 i Ow4 

Percenl 
of DCG 

[CEeamJ 

-0 01 

009 

0 06 

Q 01 

a. 

b. 
c. 
d 

e. 

I 

C minimum = minimum measured concentration: C maximum = maximum measured concentralion: C mean = mean calculated 
concenlration. 
Calculated as 1.96 standard deviations of the individual measurement. 
Calculated as 1.96 standard deviattons of Ihe mean (95% Conlidence Inlerval). 
Radiochemically delerinlned as plulonium.239 and .240. The DOE Denved Concentration Gulde (DCG) lor plulonium in water 
available lo members 01 the public is 30 x IO.' pCilml (Appendix 6). 
Radiochemically determined as uranium.233. .224 and 238 The DOE DCG lor uranium.233. -234 in waler available lo member, 
of the public is 500 Y to9 pcliml. The DCG lor oranium.238 in water is 600 x 
Radiochemically delermlned as amencium-241. The slandard calculaled DCG for americium m water avallable io memben 01 the 
public is 30 x I O 9  pCilml (Appendix B). 

pci/ml (Appendlr BJ. 

I l l  
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I 
I 

11.1 

Pond C-2 .~ 

4.78 x 
(I 77 X 104) 

(2.63 lo3) 

2.36 1 0 . ~  
(8.76 x lo5) 

2.67 x 1 0 . ~  
(9.87 io5) 

7.10 x lo-@ 

Volume wcighietl average tritium concetiiraiiotis in 
water discharged lrcini lliese ponds were at hackground 
levels ( I  I-tIO pCi/ml lor Pontl A-4 ilnd -4224 pCilnil 
lor Pond C-2): thcrclorc. cuniul:ltive discharge illnounis 
were not c;ilculnIed. Average annual coiicenir:ltions of 
plutoniuni. ur:niiuni. and iiiiiericiufii from Ponds A-4 
and C-7 for 19x9 through 19'43 are presenicd in Figures 
.1.3-2. 3 3 - 3  . inid 3.3-4. These graphs provitle a co~i l -  
parison of live-year hisloric;ll data lor Ponds A-4 and 
c:-2. 

I h r i ng  1093. R W s  raw w;Iler st~pply W;IS ohtainetl 
Iron1 R;ilstoii Reservoir ;ind from the Souih Boulder 
I)ivcrsion Canal. Rolsion Reservoir water usi~al ly  coli- 
lains more iiaiur:iI tir;nlinlli ratlin:tcti\~iiy ihan the wilier 
Ilowing lrom the South Boulder 1)ivcrsion Canal. 
I h r i n g  the year. til.;initnii. pluionium. ;iniericiunl. and 
lrilitnii mi lyses  wcrc perlorlnetl nionihly on s;iniplcs 
0 1  RI;P raw water. Concenir;liions are prescrlted in 
Tahle 3 .3 -5 .  These V:IIIICS ciiit he used lor cornpiIrison 
with the v;ilues nlc:wretl in the RFI'downstrcatn dis- 
charge I~~c;~tions (Tahlcs 3.3-3 ant1 3.3-4). 

Section 3.3 SURFACE-WATER MONlTORlNG 

" C h l  . loe -9 

0.1 

91 92 93 
89 90 

Figure 3.3-2. Plutonium-23~, -240 

4.05 

91 92 91 
89 90 

Figure 3.3-4. Americium 
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WATERSHED MANAGEMENT 
PLAN 

The Watershed Management Plan (WMP) was coni- 
pleted i n  April 1993 at the request of  DOE. This Plan 
establishes guidelines and provides specific programs 
that wi l l  result i n  effective and integrated ~iianagenient 
of watersheds at RFP. In the.past, water qualiiy, vege- 
tation. and soils components of the watershed were 
managed independently. 

The WMP maintains and protects the watershed with 
programs that complenienl and support each other. The  
major components of the plan are weed control, vegeta- 
tion stabilization, erosion control, monitoring, pesticide 
control, and eculogy and NEPA lield work. 

During 1993. the herhicide progrmi was restaned at 
RFP. This coordinated el lon of vegetation control at 
RFP involves Plant Services, Safeguards & Securities. 
and the Surface Water Division (SWD). 

Weed Control Program The Weed Control Program instituted the ;ipplic;ition ol’ 
apprbved herbicides at selected :ireas on plantsite to 
manage undesirable vegetation under federal, state. and 
county weed control regulations. In addition. hiologi- 
cal and mechanical weed control methuds were utilized 
to integrate the program fully and reduce chemical 
usage. The weed control prograni was directed by 
SWD in support of plant Maintenance and Safeguards 
6i Security while providing protection to surface water. 

Pesticide Control Program The Pesticide Control Program i s  designed to ensure 
that KFP i s  in compliance with the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA), the Colorado 
Pesticide Act, and the Colorado Pesticide Applicator’s 
Act. Under the ternis and delinitions of the referenced 
regulations, antl based on the aniount of pesticides 
used, RFP i s  coiisidered as a “household.” As such. i t  

is priiiiarily a pesticide record-keeping kind tracking 
program. The SWD’s Pesticide Control Program 
Manager (PM) oversees the cen~ral FIFRA document;i- 
lion lile. and approves the use of all pesticides on 
plantsite whether hy suh-contractor applicator or 
EG&G personnel. antl acts as Suhject-Matter Expert 
(SME) and poiiit-ol-cont:ict for FIFKA concerns. 

Section 3.3 SURFACE-WA TER MONITORING 
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3. Environmental Monitoring Programs 

3.4 Groundwater 
Monitoring 

I I X  

-- -_ 
The groundwater monitoring 
program at RFP is designed to serve 
several important functions. It deter- 
mines background values. measures 
the concentration of hazardous con- 
stituents, measures hydrologic para- 
meters of the aquifers. and estimates 
the rate of movement and extent of 
any contaminant plumes in the 
uppermost aquifer w'fhin the plant , 

boundaries. The analyses derived 
from the groundwater monitoring 
program provide the means of eval- 
uating the impacts of plant opera- 
tions on groundwater and limiting 
activities that may adversefy affect 
the quoiity of groundwater in the 
areo. 
- ___. ._ 
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Geologic Setting 

Secfion 3.4 GROUNDWAIER MONlJORlNG 
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Figure 3.4-1. Generalized Cross Section of the Stratigraphy Undertylng RFP 

priinarily o f  fluvi;il claystone overhnnk deposits and less- 
er :inioiints of smdstoiic channel deposits. The sand- 
stones range from very line grained to conglomerate. 

Monitoring frog1 
Procedures 

Hydrogeology The Rocky FI:its Alluviuni and the weathered portion 
of IIIC suhcroppiiig Arapahoe Sandstones :ire in 
hydraulic connection mid together represent the "upper- 
innst aquifer.'' which is an unconlined flow system 
(Figure 3.4- I ). The hedrock sandstones of the Laramie 
14rnii:ilion are isolated within intervals r r f  cluystnne. 
Groundwater contained in those bedrock sandstones i s  
confined and represents a lower flow system. Tcihlc 
3.4-1 provirles the relative hydraulic conductivities 
associated with the lithologic units present at RFP. 
Hydraulic conductivity is ii nicasure ofthe capacity of a 
porous medium to transmit water. I t  helps determine 
how fast grounrlw:itcr mid any :iccniiipanying contiiiiii- 
niitinn travel heneath the surface. 

I n  the spring and enrly sunliner. the Rocky Flats 
Alluviuin and Arapahnc 170riivation. located i n  the cen- 
tral and e:istern portion of RFP. are recharged hy prc- 
cipi1;rtion and groundwater lateral flow. In the late 
summer and carly f:111. these forinations ;ire recharged 
primarily hy groiindw;iter lateral Iltrw. In the stre:im 
draiii:iges. gnwidwater discharges as seeps which typi- 
cally oc&r :it the hlrse ut' the Rocky Flats Alluvium and 
where individu;il sandstone lenses hccorne exposed IC? 
the surLicc. 

I ?? 

Section 3.4 GROUNDWATER MONITORING 

Table 3.4-1 
Hydreulic Conductivities of Lithologic Unifs 

Mydrauiic Conductivity l&J&qi&U~l 

Rocky Flats Alluvium 1.5 10.4 c d ~  (150 wry 

Weathered and unweaihered dayslone 

l x 1 0 - 5 c m l s e c ( 1 0 . 4 ~ )  Subcropping Arapahoe sandslone$ 
Unweathered sandslones 1 x 10-6 CmJSec ( I  04 flfyr) 

I x 10-710 IO.*&SS 
(0.104 lo 0.0104 wr) 

' 1993 Status Report. Sitewide Gmundwaler Flow Madeling at RFP. 

The present understanding of the hydrogeologic rela- 
tionships indicates that there are no  known bedrock 
pathways through which groundwater contamination 
can directly leave RFP and migrate into a confined 
aquifer system offsite (EGG91 I). 

rum and By the end of 1993. there were 676 wells i n  existence 
at KFP. 430 of which are sampled on a regular basis 
(Figure 3.4-2). Apprnximately I50 new wells were 
installed during 1993. These new wells support 
increased groundwater monitoring activities in the 
Woman Creek drainage (OU 5). Walnut Creek drainage 
(OU 6) .  and Present Landfill (OU 7). 

Groundwater samples are collected quarterly from allu- 
vial and hedrock wells. These samples are analyzed at 
several offsite lahoratories for parameters shown in 
Table 3.4-2. These wells are spatially distrihuted 
throughout RFP to provide the necessary coverage to 
satisfy RCRAKERCLA and plant protection guide- 
lines for monitoring groundwater at hazardous waste 
sites. Some wells are used to help characterize hydro- 
geologic conditions at RFP, while others are used to 
monitor hackground groundwater quality. Wells in the 
RFP Groundwater Mnnitoring Program are suhdivitlcd 
into six subsets according to purpose and regulatory 
requirements. Each well in the neiwork has been clas- 
sified as either background, RCRA regulatory. RCRA 
characterization, CERCLA, boundary, or special pur- 
pose. 

Background wells monitor the groundwater in areas 
upgradient or cogradient to RFP. 

RCRA regulatory wells characterize and/or monitor 
the uppermost aquifer for RCKA units. 

* 
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LEGEND I ' II 

F igure  3.4-2. Locat ion  01 Moni to r ing  Wel ls  

Section 3.4 GROUNDWAIER MONlJORlNG 

Table 3.4-2 
Site Chemical Constituents Monitored in Groundwater 

Dissolved Melals 

Ceuum 
Lilhium a 
MolyMenum 
Stronlium 
Tin 

Tamel AnaMe List: 

Aluminum 
Anlimony 
Anenic 
Barium 
Beryllium 
Cadmium 
Calaum 
Chromium 
Coball 
CopWr 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sliver ' 

Sodium 
Thallium 

Zlnc 

organics ' 
TargeGoCOmwnd Lis1 . Vdalilcz; 
Chloromelhane 
Bmmomethane 

Vanadium 

vmyl Cmride 
ChlorOeUlane 
Methylene Chloride 
Acetone 
Carbon Disullide 
I, 1 -Dichloroelhane 
I.l..DicNoloethene 
Imns.l.2~Diimelhene 
1.2~D~hknoerhene (lolal) 
Chlorolonn 
1.2-Dichloroethane 
2-Butanone 
1 .l.l-TrichlomeVlane 
C a m  Telrachlonde 
Vinyl Acelale 
Bmcdrhlomethane 
1 ,I.2.2.Telmd1oroelhane 
1.2.Dichloropropane 
1rans.l ,3.Dlchloropropene 
Trichbroethene 
ChbromocNomelhane 
I.l.2.TricNomelhane 
Benzene 
cis.1.3.Dichloropropene 
Bmmolonn 
2.Heranme 
4.Melhy+P.penlanone 
Tetrachlorwlnene 
Toluene 
Chlorobenzene 
EVIyl Benzene 
Styrene 
Tolal Xylenes 

Dissolved Radionuclides * 
Gross Alpha 
Grass Bela 
Uranium.233/.234. -235. and .nS 

Sumsum-89. JJO 
Cesium. 137 
Tnlium 
Radium.226. .228' 

Tolal Radionuclides 

Amertcium.24 I 
Pluionium-239. -250 

lndicalors 

Tolai Dissolved Solids 
pHa 

Field Paramelers 

PH 
Speciltc Conduclance 
Temperalure 
Dluohed Oxygen (diwonlmued in 19Y3) 
Alkalirug 

Anions 

Carbonale 
Bicarwnate 
Cnloiide 
Sullale 
NiliareJNilrile 
Cyanide 
F I u 0 n d e 
Orlhophospliales 

a. 
b. NoI analyzed belore 1989. 
c. 
d. 

e. 
I. 
g. 

NOTES ' 

' 

Belore 1989. lithium was only anaiyzed dunng lounh quaner 1987 and first q u a m  1988. 

Not analyzed in bachground samples m 19B9. 
Dissolved iadmudides replaces total radionudides (except Irilium) beginning wilh Ihe llurd q u a m  1987. iiowevei. 
lolal Pu and Am were mllecled slaning in lhrd quarter 1990. 
Slronlium.89. .90 was no1 analyzed during Iiisl quarter 1988. 
No1 analyzed belore 1989. and only analyzed 11 gross alpha exceeds 5 pcul 
Cyanide was no! analyzed dunng lounh quaner 1987. 

Tolal suspended solids and pllosphale were ahllyzed in 1986 mly; onhaphosphales weir analyzed in 19'90 and 1991 
. Chiomiuni (VI) was analyzm duiing louilh quanor 1987 only 
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RESULTS 

I ?h 

RCKA cliaractcrimt ion wcIIs chxictcrizc and/or 
nionitor :iqiiifcis other thmi tlic iipperniost aqiiifci 
;it or nc:ir K C K A  with. 

C I X C L A  wells chnrnctcrize and/or tiionitor the 
grountlwatcr for CISKCLA unit>. 

l3ounilary wells tnonitor the niovcincnt and qu:ility 
of p)uni lwater at the ilowngradient houndaries of  
KI:l? 

Special purpose wells inclutlc other wells installed 
:it KFP that iirc used to chwictcrizc groundwater 
mil hyilrogcology lor :I variety of purposcs. 

Operable Unit 1 

Quarterly water-level iiieiisurenicnts are takcn to :de- 
quately assess groundwater Ilow directions. These data 
;ire uscd t o  evaluate trends in groundwater quality and 
cont;iniin;int migration in the uppermost. unconfined 
aquifer. 

During 1993. RFP performed monitoring well ahan- 
dnnmcnt :mil replacement under the Well 
Ahandonmcnt and Replaccinent Program (WARP). 
WAKP was (leveloped t o  mitigate the potential lor con- 
taminant niigration through iniprnpcrly constructed or 
daniagcd wells. Thirty-four monitoring wel ls were 
ahnndoned :ind eight repl:icement wells were installed 
under WARP during 19Y3. 

Ciroundwnter investigatioli and restoration activities at 
R I P  follow a live-phase approach to identify conlamina- 
tion. design and iniplement treatnient prtredures. and 
ninnitor the adequacy of restor:ition actions. This 
process includes estahlishnient o f  groundwater quality 
stanil;irds that arc spccilic t o  each OU and rellcct st:ite 
and lederal requirements. Nu specific standards have 
hcen estahlished for OUs at RFP. although possible lim- 
i ts  have been identilied pursuant to CERCLA require- 
ments that remedial actinns comply with Applicable or 
Relevant and Appropriate Requirement (ARAR) fedcral 
I;iws or more stringent. promulgated state laws. Site- 
specific groundwater standards and classifications have 
hccn estahlished by the CWQCC. The standards apply 
to all unconlined groundwater in the alluvi:il niaterials. 
the Arapahoe aquifer. and the Lar:imie-l%x Hills aquifer. 
The :illuvial nquifcrs are classilicd Domestic mil 

Operable Unit 2 

Section 3.4 GROUNDWATER MONITORING 

Agriculturnl Use - Quality and Surface Water Protection. 
The Arapahoe and I,;iraniie-fon I - l i l l s  aquilcrs ;ire classi- 
licd Domestic and Agricultural Use - Quality. 

The Final IAG (Section 2. “Compliance Summary“) 
dividcs RFP into I 6  OUs for study and restoratinn. 
Individual miips of a11 16 OUs are located at the end of 
Section 4. “Remediation.” The following sections dis- 
cuss results of groundwater investigations i n  OUs I. 2. 
4.7. and I I. 

881 Hillside. The repirt titled Pltrrse 111 RFMRl Mirk 
Plcrri, Rock! Fluts Plurrt. 881 Hillsicle Arecr. Operirhle 
Unif No. I (EGG9lc) contains infnrniation on grnundwa- 
ter quality at OU I .  N o  new wells were drilled in OU I 
in 1993. Based on the most recently completed Phase 111 
RFI/KI. i t  i s  apparent that groundwater contamination 
posing the most significant public health risk arises from 
VOCs (i.e.. carhm tetrachloride. perchlornethylene. 
trichlortrthylene). These VOCs w e  historically linked to 
storage of drums containing cleaning solvents at individ- 
ual hazardous substance site (IHSS) 119.1 from 1967 to 
1972 (Figure 4- I. Section 4). Figure 3.4-3 shows approx- 
imate oittlines o f  VOC groundwater contaminant plumes 
on the plmtsite and depicts the extent o f  contaminant 
niovenient under the 881 Hillside. 

Concentrations nf VOCs diminish downgradient of 
IHSS I 19.1, hecoming equal to or below detection lini- 
i t s  ( 5  @I) within 200 feet of the original storage area. 
Slightly elevated concentrations of inorganic con- 
stituents also were found in the eastern portion of OU 
I .  where nnalytes detected ahove background levels 
included total dissolved solids (TDS). metals (nickel. 
strnntium. selenium. zinc, and copper). and uranium. 

903 Pad. Mound, and East Trenches Areas. The 
report titled Phnse 11 RFI/RI Work Plrn.  Rocky Ncrts 
Plcrnt. YO3 Piid. Moioicl. cind Ecicrst Trericlws Areos. 
Opercrhle Uriit No .  2 (EGG9 Id) contains information 
on groundwater quality at OU 2. Groundwater i n  the 
upper hydrostratigraphic unit. which is composed of  
alluvial materials and shallow subcropping sandstones, 
i s  contaminated with VOCs. inorganics. dissolved met- 
als. and some radionuclides. 

I27 

-- 
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Figure 3.4-6. Solar Evaporation Ponds Volatile Organic Compounds Detected in the Uppermost Aquifer 

I34 

Figure 3.4-7. Present Landfill Potentiometric SuIlace In Surficial MatWialS 

Section 3.4 GROUNDWATER MONITORING 

per yeor at the ;idvnncing h c c  of the Imdlill. Colcul:itcd 
average linear-llow velocities iii hcdnwk of tlic Upper 
Hytlrostriitigraphic Unit (UIWJ) a i  the Present l~andl i l l  
ranged lrom approximately I). I X lect to 0.2 I leet p r  
yc:ii- heneath the landlill t o  eppronini;itcly 0.W leei  to  
0.42 lcet p"r year dowiigr;itlicnt til the l;i~idfiIl. 
Calcul;ited groundwater-llow vclocties l i ~ r  UI iSU 
bedrock in I993 are also slower ihan 1902 average 
velocities lor 1992. Calculated groundw;iter-llow \,eloc- 
itics in hctlrock 0 1  the ILowcr Hydrostmtigraphic Unit 
(LIISU) at the Present Landtill ranged Iron1 iipproxi- 
inatcly 0.00 leet to 0.04 feel per year heiicaih h e  landfill 
to  approxiniatcly 0.OX lect per year downgradient ol tlic 
landlill. 

Assessment of the I993 tl;ita suggests that grountlwatcr 
~iutsitle of the landlill is  diverted around the I;indfill 
W:ISICS and dirch:irged into tlie Iandlill pond. Landlill 
contaniinmits migrate with the groundwater flow 
through the leacliate collection system touwd the lantl- 
t i l l  pond. Water i s  retained within tlic pond. where i t  
either ev:ipor~tc~ directly or is  ev:ipor;itctl by spray iwi- 
gutiwi onto the hillsides xljaccnt to the pond. D w  lroln 
IO93 suggest that the grountlwater intercept systeni niay 
not he diverting :dl groundwater away from tlie ncrnh 
;iiiiI south sides of the Inndlill. and the le:ichate c(~~llec- 
tion systeiii iiiay liinction intermittently on the nonh side 
olthe landlill. 

I n  1993. six wells wcre installed inside the lantllill and 
two wells :dong the pxiiiictcr. These wells provide 
xlditiomil po~cntioiiietric (lata regartlinp the cflectivc- 
ncsv o l  the grotiiidw;ilcr-intercept/divcrsio~i systeni. The 
more detailcd poteniiolnetric-si1rl':lce mips consmcted 
lor I 993 show higher water-tahle clev:ilions iii thc wrih-  
cni part of the Iandlill dong the groundwater-intercept 
system. lhe intercept systeni docs not appear in  ltinc- 
tiori as  ellectively on the iior~hwest side olthc landlill as 
;ilong the southwest side: groundwater appears t o  
iiiigrxte into the landfill along the nonh side. 

Shallow surfici;il and deep hedrock grountlwutcr wells 
are monitored quarterly at the Present l,andfill. Ground- 
water qu;ility (lata ill dtrwiigrxlient wells wcre st:itistical- 
ly coinpared t o  those upgTai1ieni of the I;indlill in 1093. 
In tlie IJHSU hedrtrk. ANOVA testing denioiistratetl 
statisrically signilicant dilllwnces ;it the S-percknt sig- 
niliconce level iii upgr;itlient versus dowiigradieni 
groundwater qu:ility lor clissdved iiietiil> (calciuni. 

13s 
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Figure 3.4-10. West Spray Field Potentiometric Surface in Surficial Materials 

Boundary Wells 

Within and :idj:ice~it to the West Spray Field. grountl- 
water qualily has hcen impacted hy dissolved radionu- 
clides, a few dissiilvcd niekils. iind inorganic ;inaly~cs. 
Dissolved rxlioiiuclides dcleclcd include iir;iniiiin 
-233-233 (a1 0 . X W  I pci l l ) .  :ind iimiiiuiii-23S (0.97 
pcill). liit;il radionuclides iii the iippcrniosi ;Iqiiiler 
within the Wed Spray Field incliidc ;inicriciuni-211 
(0.012 pCill) and pluttiniuin-739 (O.O(W7 pCill). The  
disrrihution and concentT;ilions ol rxlitinucliilcs 
(reponed in  pCill) dc~ec~cd during I993 in 111c upper- 
iiiosl aquilir are shown in Figures 3.1- I I A :ind 1%. 

Inorganic analyles de~ecied ;it c Ic \wcd Ic\*cls within the 
Wesl Spray Field include Iluiiride. chloride. Iiic;irhiin- 
ale. stdiuiii. sulla~c. nilmtcliiilrite. ~irt1i~il)li~ispli;itc. ;ind 
I O I : ~  suspended solids. 
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Table 3.4-3 
Vdatile Organic Compounds Detected in Boundary Wells 

Contracl 
&!&&!&t wtwa Detection Limn wb 

y&y- l i l l  Alluvium 

41G9Ic C a m n  Disullide 1 .o 5.0 
41091 Methylene Chloride 3.0 5 0  
41Wld Slyrene 0.11 0.10 
41091c'd Acelone 2.M) lo.w 
41091 Chlorolorm 0.2 0.10 

AraDahoellaramie Formation 

8303089 Acelone 21.0 100 
83o3O8gc Carboll Disulfide 1 .o 5.0 
0303ae9' Melhyiene Chlonde 6.0 5 0  

a. 
b. 
c. 

d. 

Resulls column relen 10 laboralory resulls. showing analyss accuracy or equipmenl accuracy. 
Conlran detecliw limil reters 10 Ihe deleclion limil specllied by RFP wilh h e  independent tesling laboralon/. 
lndmles an estimated value lor eiher a tenlahvely idenlilled m p o u n d  M an analyte ha1 meets h e  idenblication crilena. 
bul h e  resull is less than the specdied detecliw lim11. 
Indmles Ihe compound was lound in Ihe blank and h e  Sample. 

Table 3.4-4 
Dissolved Metals of lnterest Detected in Boundary Wells 

Cantract 
W.NVM Resull' eelwtlon Umlth!a!Jb 

'&llev-lill Alluvium 

o4SC a Cadmium 066 6 6  
41691 Lead 10 30 
41691 Caball 3 0  5 0  

Omc Selenium 69.6 2.0 

0386' Selenium 56 8 2.0 
0386 Selenium 53.1, 2.0 
06491 Arsenic 1 .o 10.0 

0217289 Arsenic 2.0 2.0 

0386 Selenium 52.4 5.0 

06491 Lead I .o 3.0 

41591 Arsenic 2.0 2.0 

a. 
b. 
c 
d. 
e. Acceplable wilh qualiticalions 

Resulls column relers lo labralory resulls. showing analysis accuracy or equipment accuracy. 
Conlracl deleclion limil relers lo Ihe deleclion timil speciliced by RFP wilh Ihe independent lesliny laboraloly 
Reported value was delermined by melhcd 01 Slandard addiuons. 
Second quafler results: abandoned in second hall 01 1993. 

Section 3.4 GROUNDWAlER MONlIORlNG 

Table 3.4-5 
Total Radionuclides Greater Than Background Upper 

Tolerance Limits Detected in Boundary Wells 

Well 
tmk! AnaMe Samnl&i 

Plulonium-239. .240 0486a.~ a 

04861 c,a Americium-241 
Ame1%iiwn-Z4I 41691" 

41691°,e Plulwium-23!3. .240 

y & y - l i l l  AIIuvIuq 

W K L !  
028S0 Plutonium239. -240 

a. (lualilier =No1 available. 
b. Oualilier = R w l l  is by calc~~lalion. sold and dsscived 

phase are analyzed separately and results are added IO 
delermine aclivily. 

Average &!QI Error WLbW Deleclion 
Rw!m!@J 

0 0596 10 0766 0 01 
O M 0 9  ;00223 0 01 
08139 10 0506 0 01 
11235 10 182 0 M)5 

0.3396 rO 0296 0.01 

V a l i d a i i ~  Code = Not availanle. 
Secfmd quaflei rewlls: abandoned in second hall 01 
1993. 
Validation Code = Aaeplable wllh qualilicalions: 

c. 
d. 

e. 
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\Vel1 #OZXh ni;iy rqircsent n;itur;iI tlillcrcnccs in conccn- 
tr;itioiis :it dilli‘rcnt locations. Scvrral dissolved r;idio- 
nuclitlcs. incluiling isotopes i r l  til.iiniuiii ;ind gross alplia. 
were nicasurcd ;it activities ahove h;ickgrountl uppcr tol- 
eriincc liiiiils. Ilctcclions of ilissolvcd radionuclitlcs in 
the i l ce lw  hyilmstra1igr:iphic units may rcllect the vari- 
iihility 0 1  ur;iniuiii ctwxntnrtions in n;itural ninterials and 
not represent c ~ ~ t i ~ ~ i i i i i i ~ i t i ( ~ n .  W.iter-qu;ility results for 
Ar:ip;ihtw: and li iraniie I:oiiii;ilion niatcrids suggest Ihat 
olxxitions ;it KFP 1i:ive not inip:icteil these hydrostrati- 
graphic units. and that tletections of iiiet:ils and mdionu- 
clitlcs rellect natural vari:ihilit y within native nlaierials. 

Kcsults o1groiindw;itcr iiionitoring in the Indiana Street 
hoiindary wells during 1993 suggest that RFI’activities 
have had little cllect on groundwater quality along the 
e;isterti horder t r l  KFI? VOCs and dissolved inetals of 
concern that were detected in the v;illey-lill alluvium. col- 
I tivi uni. and Ar:ipnhoc and I-ar:unic Forni;ltions ex hi  hited 
concentriitions only sliglilly :ihove detection limits. 
K:idionucliiles detected in hountlary wells along Walnut 
Creek are hclieved to he nsscriatcd with high suspended 
solids i n  those wells tlerivcil froin s t rem sediments. 
There is no direct hydraulic connection hetween this shal- 
low alluvial tiquifer zind deeper :iquifcrs in the Denver 
H. .isin : 
terly nionitoring of hounilary ivclls w i l l  hc pcrlorineil and 
results wi l l  he wed t o  ;issess potential changes in concen- 
trations lo r  analytcs of interest. 

used lor domestic water supplies. Continued quar- 

3. Environmental Monitoring Programs 

3. 

. 
Soil Monitoring is conducted 
onnually at Rocky Flots to evolu- 
ate ony changes in plutonium 
concentrations thof might occur 
through soil resuspension or other 
mechanisms. and to compare 
plutonium concentrotions in soils 
from year to year. The dato 
acquired from soil sampling are 
Provided in this section. 
- - -  - ~. .. - 

-7- - 
. . -  

147 I 
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I 

Figure 3.5-1. Sol1 Sampling Locations 

The plutoniunl concentrations in  snils cast :ind south- 
east of the 903 P:id Area varied somewhat hetween 
years. Each nionitoring site w 
hy 30 meters) t u  allow annual selection of nonoverlap- 
ping sample areas. Since the sanlpling Iwation varied 
hetween years. small microtopographical variation was 
introduced. which affected wind deposition and resus- 
pension rates of plutonium. In addition. natural vari- 
ahility in erosional and hwnal activities. a s  well as 
sampling and analytical error. contrihuted to the 
ohscrved variahility. Other investigators (PIN80) have 
observed high variahility in soil plutoniunl concentra- 
tions in other contaminated sites. especially near the 
release source. Investigators ascrihed these variations 
in  plutoniun1-239. -240 to varying distances froni point 
of release (75 percent). microtopographical variations 
(20 percent). and sampling error. which included sub- 
sampling and analytical error (S percent). Vxiahility in 
plutonium concentrations in soils taken froni the two 
radial grids at 18" to 36" and 162" to 360" was 
extremely small. 

Background Soils 
Characterization program 

Baseline soils data from background areas are needed 
to evaluate the effects of RFP on the soils at the site. 
Many materials. such as uranium and other metals that 
are thought of as contaminants generated by RFE may 
be natural components of the soil to a certain extent. 
Other constituents such a s  plutonium and selected 
orgnnic coinpounds are also distrihuted over the earth. 
Generally. these constituents are attributable to atmos- 
pheric fallout and other nonpoint industrial sources. 
The objective of the Background Soils Characterization 
Project is to determine the background concentrations 
of the various soil constituents accurately. These vd- 
ues will then he used as a comparison to the concentra- 
tions that are found in and around RFP. 

Background locations which have topography. soil 
type. and climate similar to the RFP have been select- 
ed. These locations will he sampled during the 1994 
field season. The hockground infornlation that is col- 
lected will be compared with similar data that has heen 
collected at RFP. These comparisons will allow an 
accurate assessment of the nature and extent of contam- 
ination at the site. Similarly. these data will he utilized 
in the determination of risk as well as in the evaluation 
of remedial action. 
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Table 3.5-1 
Plutonium Concentration in Soil Samples at 7 and 2 Miles from the Plant Center 

Table 3.5-1 (Continued) 
Plutonium Concentration in Soil Samples at 7 and 2 Miles from the Plant Center 

Inner Circle: 
Inner Circle: 

, 

Outer Circle: 

1984 1985 
Pu PU 

E!!X!PcL ~ &a.b.c.d 

1986 
Pu 

wabca 
015 t 002 
010 * 002 
OM t 001 
063 t 006 
740 t 062 

150 t 140 
190 t 018 
027 t 002 
008 f 001 
006 f 001 
0 16 t 002 
010 i 001 
OM t 001 
011 t 001 
008 f 001 
005 t 001 
017 t 002 
021 t 002 
003 f 001 
019 f 002 

003 t 001 
007 t 001 
005 t 001 
023 t 002 
530 f 048 
046 t OM 
044 t 005 
OM 2 001 
002 t 001 
OM t 001 
008 t 001 
006 i 001 
005 t 001 
007 t 001 
006 f 001 
005 t 001 
002 i 001 
009 f 001 
012 t 001 
005 f 001 

1987 
Pu 

ea!9'bcd 

018 t 002 
006 t 001 
OM t 001 
051 t 005 
705 t 077 
237 * 021 
275 t 028 
036 2 OM 
017 t OM 
010 t 001 
021 * 002 
016 t 002 
005 t 001 
021 t 003 
009 t 001 
006 f 001 
021 t 003 
024 t 003 
003 t 001 
016 f 002 

OM t 001 
010 t 001 
010 f 001 
036  t OM 
448 t 052 
057 t 006 
040 f OM 
008 * 001 
003 t 001 
003 f 001 
014 t 002 
007 t 001 
007 t 001 
006 t 001 
008 f 001 
013 t 002 
008 t 001 
008 t 001 
014 t 002 
008 f 001 

19ea 
Pu 

QwLbC" 

010 t 001 
088 * 001 
003 i 001 
037 t OM 

106 098 
104 * 094 
155 t 014 
020 t 002 
ow t 001 
006 t 001 
010 t 001 
005 f 001 
005 t 001 
009 * 001 
007 2 001 
003 i 001 
012 f 001 
016 t 002 
002 t 001 
012 t 002 

002 f 000 
007 t 001 
003 * 001 
011 * 001 
712 t 067 
047 t 005 
003 f 001 
035 t 003 
002 t 001 
003 t 001 
010 t 001 
007 t 001 
003 t 001 
OM f 001 
006 i 001 
007 t 001 
002 t ow 
014 002 
010 * 001 
005 * 001 

1989 
Pu 

Q!a!9'bcd 

008 t 001 
008 t 001 
013 t 002 
016 t 002 
252 t 027 
856 t 081 
108 t 013 
012 t 001 
006 f 001 
008 t 001 
005 t 001 
005 t 001 
005 001 
008 f 001 
006 t 001 
006 1 001 
010 t 001 
007 t 001 
OM * 001 
008 t 001 

1992 1993 
Pu Pu 

ma,b.c.d b.c.d 

1418 
I436 
1454 
1472 
1.090 
1.108 
1-126 
1-144 
1.162 
1.180 
1-198 
1-216 
1.234 
1.252 
1-270 
1.288 
1-306 
1-324 
1-342 
1 -3M) 

008 t 002 
003 t 001 
000 * 001 
0 6  T 005 
7 7  t 0 5  

150 t 0 9  
2 1  t 0 1  
029 t 003 
014 OM 
009 t 002 
022 i 003 
005 t 002 
013 002 
017 t 002 
006 t 002 
OM 001 
014 I 002 
013 t 002 
OM t 001 
010 * 002 

015 t O02d 
008 f 001 
002 t 001 
032 t 003 
100 t ow 

130 * 130 
190 t 017 
032 t 003 
010 t 001 
006 t 001 
016 f 002 
005 f 001 
005 t 001 
014 f 002 
007 t 001 
005 t 001 
009 t 001 
015 * 002 
OM t 001 
011 f 001 

007 * 
007 * 
OM t 
021 * 
218 t 

914 t 
146 t 
017 t 

006 t 
OM z 
013 t 
005 * 
003 * 
007 2 

005 t 
007 t 

008 t 

009 t 

005 t 

011 f 

0 02 
0 001 
001 
003 
021 
0 12 
0 17 
OM 
0 01 
0 w1 
0 W5 
0 007 
0 007 
001 
0 01 
0 01 
0 01 
0 01 
O W  
0 01 

013 t 002 
025 t 005 
006 t 001 
018 1 003 
149 f 023 
976 t 135 
213 t 032 
019 f 003 
ow f 002 
OM * 001 
017 t OM 
005 t 002 
005 t 001 
ow f 002 
008 f 002 
ow t 002 
ow t 002 
014 003 
005 f 002 
01  * 002 

0.10 f 

0.18 f 

0.04 t 
0.22 1 

1.90 f 

II.00 f 

2.90 + 
4.60 t 

0.13 1 

0.09 f 

003 * 
0.06 r 
0.03 f 

008 * 
0.06 f 

0.13 I 
0.14 t . 
0.11 t 
005 2 

0.12 i 

0 048 
0 076 
0 030 
009 
0 39 
2 0  
0 69 
0 72 
0 032 
0 026 
0014 
0 020 
0014 
0 022 
0 028 
0 032 
0 03 
0 026 
0018 
0032 

007 z 
006 t 
016 L 
014 2 

336 I 
1879 f 

140 = 
019 t 

005 f 

006 I 

020 f 

011 1 

005 f 

012 f 

0 13 t 
012 t 
014 t 

021 f 

OM I 

016 z 

0 02 
0 02 
003 
0 03 
0 39 
193 
0 16 
0 04 
0 02 
0 02 
OM 
0 03 
0 02 
0 03 
0 03 
0 03 
0 03 
0 04 
001 
0 03 

1.018 
1-036 
1-054 
1472 
1-090 
1-108 
1-126 
1-144 
1-162 
1-180 
1-198 
1-216 
1.234 
1.252 
1-270 
1-288 
1336 
1 -324 
1.342 
l.m 

Outer Circle. 

2418 
2.036 
2-054 
2-072 
2.090 
2-108 
2-126 
2.144 
2.162 
2-180 
2.198 
2-216 
2-234 
2-252 
2-270 
2-288 
2.306 
2-324 
2-342 
2.360 

000 t 001 OM t 001 

003 2 001 003 f 001 
0 4  t 004 033 t 003 

100 t 0 6  250 1 025 
046 * OM 041 t OM 
014 t 002 042 i OM 
002 t 001 OM t 001 
OW t 001 001 t ow 
002 f 001 011 t 001 
005 t 002 002 t 001 
OM t 001 OM I 001 
OM z 001 005 f 001 
009 001 OM t 001 
OM * 001 OM t 001 
001 t 001 004 t 001 
000 2 001 006 t 001 
008 t 002 OM t 001 
013 t 002 013 f 001 
002 * 001 009 f 001 

002 t 001 002 t 001 
2418 
2436 
2-054 
2472 
2-090 
2-108 
2.126 
2.144 
2.162 
2.180 
2-198 
2.216 
2.234 
2.252 
2.270 
2.288 
2.306 
2.324 
2-342 
2-360 

002 t 001 
OM t 001 
006 t 001 
046 t 006 
194 f 023 
053 t 006 
028 f OM 
003 * 001 
002 t 001 
008 f 001 
001 t 001 
007 * 001 
005 t 001 
OM t 001 
006 t 001 
008 t 001 
OM * 001 
006 2 001 
006 t 001 
OM t 001 

000 t 

005 t 
018 f 

014 t 
394 t 
032 t 

020 t 
002 t 

001 t 
003 t 

005 t 
OM 
OM t 

OM * 
OM t 

003 t 

006 * 
ow * 
010 t 
006 t 

0003 
0 01 
003 
0 02 
0 5  
004 
0 02 
0005 
0004 
0 007 
0 01 
0 007 
0 002 
0 W7 
0 007 
OW 
0 01 
001 
0 01 
0 01 

001 t 

006 t 
007 r 
014 * 
361 
006 t 
025 t 
004 t 
003 f 

005 1 

007 * 
005 t 

OM * 
OM t 
003 t 

003 t 

008 t 

008 f 

01  f 

002 t 

OW 
0 01 
0 01 
OM 
0 45 
0 07 
0 05 
OW 
000 
0 01 
0 01 
0 01 
0 01 
0 01 
0 01 
0 00 
001 
0 01 
0 01 
OW 

001 t 

005 1 

007 2 

023 t 
880 t 

040 t 

027 t 

002 * 
OM I 
OM t 

004 f 

006 * 
003 t 
OM * 
005 t 

008 * 
006 f 

009 f 

019 f 

001 f 

0014 
0 036 
0014 
0 058 
1 1  
0 10 
0 096 
0018 
0 036 
0 032 
0 020 
0 044 
0 030 
0 030 
0 042 
0 044 
0 022 
0 037 
0 058 
0012 

011 I 003 
007 i 002 
011 t 003 
013 t 003 
455 t 048 
040 t 005 
018 f OM 
002 t 001 
002 t 001 
009 f 002 
005 f 002 
006 * 002 
003 f 001 
002 I 001 
002 f 001 
ow t ow 
010 i 003 
012 t 003 
002 f 001 
004 t 002 

a. No1 blankcorrected 
b. Samples 10 a deplh 01 5 cm 

c. Concenlralions are lor lhe lraclion 01 soil measuring less than 2 mm diarneler. 
d. Error term represents IWO slandard devialions. 

a. No1 blank correcled. 
b. Samples lo a depth of 5 an. 

c Gancenlrasons are lor the lraCl!on 01 soil measunng less lhan 2 mm ammeter 
d Error lerm represenls two slandard devialions 

IS?  
D 
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Secfion 3.5 SOIL MONlTORlNG 

fate and Transport of 
Plutonium and Americium 
Residing in the Soils at RFP 

I'asl w;istt~ storage ~ m c ~ i t . c s  :it K I T  1i;ivc coiitmiiiiiatcil 
llic so i l  in E ~ I I I C  arcm with plutoniuni :iid aiiicriciiiiii. 
I1 has hccn ;icccptcd that oncc xlinitles arc tlcposilctl 
iiii l l ie soil siirliicc. tlicy arc I;irgcly iinniiihile. 
tliiwever. soil slutlies iit oIIicr sitcs inilic:icc Ih:lt pluto- 
iiiiiiii ;ind aniericiiini ni:iy e\witunlly leach froni Ihc 
surface soil and iiio\'e t o  deeper Iiuxtions. If  actinide 
lwisport is signilic:int. il wil l  affect Ihc cost :inti sched- 
i i l ing of remediation. 

To tlelcriiiinc [he soil physicochcinical properlies Ilia1 
cniitrol the hch;ivior of fate and Iranspon of aclinitlcs. 3 

soil WIIIC~ moni~oriiig system was inst;illcd. Figures 
3 3 - 2 .  3 5 - 3 .  and 3.54 show the monitoring system 
location. the tlata collection process. and the pit inslni- 
mentation. respectively. The soil water nionitoring sys- 
lciii i s  designed to collect real-time d;ita nii interstitial 
waters. water content. iiiatric potenti:il. soil tempera- 
lure. and prccipilation. By nieasiiring these physical 
properties. collecting soil solutions. nntl analyzing for 
actinide activity. transport ol'the actinides can be 
;Issesscd. 

Analysis of vertical llow utilizing nati1r;il and simul;ited 
rainfall events indicates tha1 the prccipilalion llows 
through the soil prolile i n  11 matter of hours. This iiiiiii- 
iii;iI residence lime inliihits reactions between the soil. 
water. actinides. and olhcr constituents that may he pre- 
sent. The soil water monitoring system d s o  suggests 
that prel'crentinl wa~er l low occurs under hoth satucitcd 
and uns:ituratcil conditions. 

Analysis cif inforination and data collected in this pro- 
gram indicate that the actinide concentrations are sig- 
nilicantly higher in the iippcr 30 ccntiiiicters of the soil 
t1i;in i n  lower sections o f  the soil. Validation of this 
type o f  iiifnrmation using the soil water nionitoring 
system wil l  siipport sitewitlc as well as OU reiiiedi:ilion 
:ictivitics. 

Figure 3.5-2. Locatlon of Sol1 Pits 
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3. Environmental Monitoring Programs 

3.6 Ecological Studies 

- - -- . 
Ecological studies are performed fo assess 
the short- and long-term implications of 
impacts to ecological resources that hove 
occurred, ore occurring, or may have 
occurred ot the Rocky Flafs Plant os a result 
of past operations. Ecological studies also 
ore performed to support complionce with 
all opplicable biological regulations. A 
detailed description of current and fufure 
ecological studies is provided in the following 
pages. 



- . .  . 

I I 

OVERVIEW 

Section 3.6 ECOLOGCAL STUDIES 

Ecologicd studies :ire aii ongoing part i d  roii l i i ie opera- 
tions at K I T  'These studies locus on the prc~ci icc.  
;ibuiidance, and spatial dislrihulion 0 1  ow i l c  plant a i d  
ani11131 I i lc  (biota) and ;ire lu i id~ i i i ic i i t~ l  iii ii lenti lying 
adverse or positive impacts t i l  RFI' aclivitics reliitive to 
NEPA and other st:ite and lcdcral rcgul;iiions and 
guidelines. Specidired SIU 

and wetl;ind identi lication, 
turhations to  the unique ecological aspcc~s cil'thc KI'P. 

The most recent coiiiprehciisivc study o l  ihc enviroii- 
melit at KFP Was the H r r s c ~ / i t r r  Hiolr~,~ic~crl 
Cl~irri~oreri~crriot~ tf /hi, 7i,rrc,srriii/ ( i t i d  Ayr i~rr ic .  
HUbiltf/.S tl l  1/11' K1N.k)' F/ll/S / ' / l i f l l  - /?lid ~ < ' / J l ! l Y  

(DOE92c). Current inlori i ial ioii on sprcil ic ii:itiiriil 

resources at KFI' results I'rom studies siich ;IS the 
771rcwrrtinl ~ r t i d  I ~ ~ I ~ / ~ I ~ I , L ~ I ~ ~ Y I  S1wcir.v E i d i u i i i o r i .  K o t k !  
I.'/OI.S /'/~itirsire (EGGO3d). The scope o f  ilic L'iirrcnt 
ecological studies progriiiii h a s  hccii dctcriiiiiicd hy 

-' 

ciit i i i lori i i i i l ioi i oii KI:l' i i i i pc t s  
on reqiiirciiiciiis 1 i r  NWA pur- 

suant to 10 CFK Part I O Z I .  In  adtlitioii. ecological risk 
assessm'eii~ dctermiiial ions ;ire rcq t i  i red hy ledcra I 
statutes. such iis CEKCLA iintl KCKA.  'l'hc ecology 

Ecological Moii itoring Prog~iiii (Echll'). ~ l i c  Kesourc.e 
Protection ProgKini (KPP). a id [he Eiivironiiicntal 
Evaluation (EE) Program. 

' ol three progrms: the 
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~ 4 ~ 1 1 i ~ i ; i I .  Veil. S: I<cology ( S - 2  I 10-015-EE). Much of 
ihc 1993 winpliiig t ~ i o k  place ill tlic noniinpactcd arcas 
in the Riilfcr Zonc t t i  :issess hascline conditions. 
S:iniplcs wcrc ;iIso oht;iincd Iron1 sites in Operahlc Unit 
(OU) I I 111:it were ptitcnti:illy coiit;iniinatcd with 
nitrates to  allow for valid coiiip:irisons hetween these 
sitcs t o  clctcrniine hoth ecological cxp;)surc and effects 
assessments , 

The following seven technical modules and il:it;ihases 
were developed in  the initial year of the EcMP: 
Terrestrial Vegetation. Plant Nutrients. Aquatic 
13cdogy. Small Manim;ils. Soil Physical and Chemical 
Properties. Soil Invertehratcs. and Ecosystem 
Functions. 

Data collected tinder this program constitute a highly 
integrated and high quality data set 11i:it describes the 
ecology of the RFP Bulfer Zone. The level of detail 
conihined with the integration of so iiiany ecological 
suhdisciplines i s  unusu;iI. especially for notiresearch 
studies. These data and their interpretation provide a 
good ecological underst:inding of potential reference 
sites for IAG coiiipliancc. A l l  data wil l  he stored in an 
ecological datahase. as well as achieved in the Rocky 
flats Environniental D:itah;ise Systeni (RFEIX). and 
wil l  he availahle for other ptirposes such as Feasibility 
Studies. Future Land Use Studies. Ecological Risk 
Assessments. and compliance with Natiiral Resource 
I h i i a g c  Assessments ( N K I M )  under 43 CFR. l?in I I 
( W A Y  2). 

The NRDA regulations arc mandates by which fetlcral 
;ind state appointed trustees ;issess “injury“ to  natural 
resources and pursue conipensation or “dainages” on 
hchalf ofthc puhlic. DOE has a dual role at i t s  sites. 
The agency serves hoth ;IS a CERCLA respoiise agcncy 
antl :IS the primary fedcr;il Naturd Resource Trustee. 

Although statistical analyses are not complete. sound 
preliminary observations can he niadc. The plant coin- 
inunities in the Huffcr Zone appear t o  have a tlivcrsity 
111 plant species. rellecting the wide r:inge of hahitats 
av;iilohle :it RIT? Dniiiin;int species. h;ised on herha-. 
ccous produclion data. vary coiisitlerahly among the I2 
s~utly sites. Met:ils and n1Itrieiit elenients in plant tissue 
:ire within ;icccpt;ihle phytotcixicity stiindards for agri- 
cti1tur:iI plan~s. ;ind species that hio;iccuniiilate and 

I h? 

Section 3.6 ECOLOGICAL SJUDIES 

cxcludc v:irioiis clcincnls have hecrl idcntificil. The 
sma l l  ii1:iinni;il coniniiinity i s  tliiniiiiated hy the deer 
nioiisc ( I k v n r r i ~ s c r t s  ni~ui icdo/t t .v)  in al l  1iahit:its. A 
new spccies was also cnptured. the olive-hacked pncliet 

~ ~ ~ ~ . r r , ~ r r ~ r / / ~ f t s ~ ~ f , v ~ ~ ~ ~ f l l f . ~ ) .  as well 
Meadow jumping iiioiisc (%c/ws hrulsorrifts 

. a Colorado species of concern. Radiation 
screening of siirfacc soil froin several sites in the Buffer 
Zone has liiund tot:iI activity (:ilpha + hcta) to range 
from 29 to 76 pCi/g. levels that ;ire helieved t o  he too 
low t o  cause ecological effects. t3ccause of such low 
Icvels. Buffer Zone soils were exclutlcil from Itinher 
screening in IO93 hy R;idiologic;il Engineering. 

At this time. no effects on Buffer Zone ecosystems due 
to RFP activities have hcen documcnted. l h e  prelimi- 
nary picture o l  the RFP i s  that of ;I healthy. diverse, 
protected area that siipptvts a unique coinhination of 
fauna and Ilor:i in the front Range region. 

RESOURCE PROTECTION 
PROGRAM 

Under the Kescwrce I’rotection Program (RPP). hiolog- 
ical surveys and assessments are conducted to eiisiire 
compli;incc with environmental regulations 
(Ilndangerctl Species Act: f ish :ind Wildlife 
Coordination Act: Migratory Bird Tre:ity Act: Bald and 
Golden Eagle I’roteclion Act; SI:IIC < i f  Color:ido 
Wildlife Statute. Title 33. Arliclc I I .  13itl;ingcrccl 
Wiltllife. ;inil,Article 111. Tlire:itencil Wildlife) l o r  OUs 
and sitcwidc projects ( I)OEYla. DOEY I h. I)OE’91c. 
and DOE91d). 

Three surveys rel:ited t o  the Endangered Species Act 
were conducted in August 1093 ~ for the Ute I-adics‘- 
Tresses. a wild orchid listed as ;I federal thrcaleiictl 
species: for the Coloratlo Butterfly plant. :I C;itegory 2 
species: and lor the Prchle‘s Meadow Jumping Mouse. 
a Category 2 species. Nu Ute Ladies‘-Tresses or 
Colorado Butterlly plants were found. hilt Prchle’s 
Meatlow Jumping Mice were found in ripariini nines of 
W:ilnut Creek. Woniiiii Creek. antl Rock Crccli. 

Other wildlife surveys conducted thniughoiit the year 
included: hirtls. hrcctling hirds. waterfowl. niigr;itory 
hirds. raptors. nocturnal ;niiiii:ils. hig gmiic c:iimivorcs. 
and sni;i11 ni:iiiini:ils. l X & G  collahoralcd with the 
Jcllerson County Open Sp:ice I>cp;lrlincnt ; ~ n d  the 
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Colorado Division of Wildlil'e IO perform a prairie dog 
census to identify the prey-base fnr the visiting eagles 
at Siandley Lake. 

In  1993. a pair of halt1 eagles huih a nest at OU 3 near 
Standley Lake. The Cdiir~di) Uird Ohservatnry was 
contracted to collecl hchavior and habitat-use data. 
'l'he hirds ahandoned the nest ill mid-March but had 
returned to the RFP vicinily hy Noveniber 1993. 

'l'he Ammy Corps of Engineers coinpleled the lield por- 
tion of :I Wetland I)elineation Project IO identify a11 o i  
the wetlands on pl:inlsitc. A niap and report are 
expected IO he linalizcd hy mid-1994. The map wi l l  
.aid pro,jrcl nianageIs for reiiicili;ilion and other activi- 
ties in avoiding wetl:ind i i i i px ts .  

A wetland was creiiled i n  OU I to replace oiic Ihal had 
heen tlisturhed hy reiiiediaticm :iclivily (inslall;ition o f  a 
french drain) at tlie XX I Hillside. The success ol'  lie 
reveget:itioii ef l i )n on h e  OU I hillside is heing i i loni- 
tored. and  he area is being reseeded as necess;iry. 

hiota of Ill+' and the surroundiiig ;1rc;I. Results of ihe 
studies arc presenlcd i n  the 131: icports suhiiiilled as a 
chapter ol' the KCRA/CEKCI.A l 3c i I i l y  
Invesligations/Kemedinl Investigations (KFIIKI) Repon 
for each OU. 

Field siinipling has hecn ciiinpletecl l o r  0 1 1 s  3 and 1. 
and preliininary l ie ld work coiiiplcted I'or OU I I. 

The tlrafl version of the O U  1 K W R I  report was suh- 
milled 11)  1)OE. ITA, and C1)I.l l'tw review ill Ociohcr 
1902. 'l'lieir coiiinieiits ;ire heilly ilicorpor;iicd i i i t t )  tlie 
f inal  repon. 

' 
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4. Environmental 
Remediation 
Programs 

I 

Characterization and 
cleanup of fnactfve waste 
sftes such as the 88 I Hfllsfde 
Area are the focus of 
Envronmental Remedfaflon 
(ER) Programs at the Rocky 
Flats Plant Various envron- 
mental lows regulations 
Execuhve Orders DOE 
Orders and state and fed 
era! focflfty agreements 
and consent orders apply 
to €R octivfties This section 
describes the various 
Operable Unfts rdenhhed at 
Rocky Flats and the status 
of remedfohon activities in 
those areas 
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Table 4-1 
Organization of Individual Hazardous Substance Sites (IHSSs) into Operable Units (OUS) 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

OU I - 861 HILLSIDE' 
ASSESSMEN J/REMEDIAJION 

OU Description The alluvial groundwater at the X X I  Hillside Area. 
' 

located nonh of Woninn Creek in  the sout1ie:ist section 
ol' RFP. was contaminated i n  the 1950s. I9)hOs. and 
1970s with solveiits and some riidionuelides. N;iturally 
occurring iirnniiini also is present i n  the area. "I71e X81 
It i l lside Area is :iliiiost 2 miles I'roiii the ~; Is~~I ' I I .  outer 
edge o l  the plant's huller zone ut Indiana Street. and 
poses no iii1iiietli:itc thrc.:il to public health hc'c;iube i t  I S  

coiit;iiiied witl i in the plant's hwndulies. The various 
I l lSSs tli;it iiiakc up OU I are k i n g  investigutcd and 
trcalcd as 1iigIi-prit)rity sites heciiuse t ) l  elevated COW 

ceii1ralioiis o lo rgmic  c i i i i~p~ i i~nd?;  in shallow 

I 

I 
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tor 

responds to a I9XS settleinent agreement among DOE, 
lonner plant operators Rockwell lnternaticinal and the 
Dow Ctieiiiical Company. local governments, and pri- 
vate Inndowners. The I985 Settlement Agreement 
requires reniediation actions t(i reduce plutonium con- 
centrations i n  ;ireas adjacent tu the eastern houndary of 
KFP. Remedial ;ictivities i n  response to the settlen~ent 
;~grceincnt (deep.disc plowing) begin i n  198.5. The soil 
disturhcd hy reiiictliation is being revegetated with liinit- 
ed success. The overall schedule liir this activity is 
deterniined hy the year-to-year success ol the revegeca- 
tion cl'l'on and requireiiienls ol'thc Inndowners. 

The Historical 1nforni;ition and l'reliniinxy I-lealth Kisk 
Assessinent Kcpu11 and Past KCIIIC~~ Repoll lor OlJ 3 
were completed and approved hy 1101' iind the rcguloto- 
ry agencies iii FY9l. The I%st Kcinedy Repol1 del;iils 
the hislory olthe renvdy ordered by the United Sl;~tea 
District Coun pursuant to the Scttlenicnt Agree-nient. 
the implementati~~n ol'che remedy, and the el'fectivcness 
ol' the reniedy. The Find tlistorical 1nforiii:itioii 
Stlnilii:iry and Preliininiiry Hcaltli Risk A. 
Repon provided known ilntii dcscrihing contamination 
within three oilkite reservoirs: Great M'esteni Kescrvoir. 
Stiindley l A e  Kesetwir, ;ind Mower Keww) i r .  

Draft and Final Ollsite Arc:, KI'IIKI Work Pla~is were 
delivered to EPA a i d  CDI-1 in 199 I. The revised linul 

pprovcd hy the regulatory agencies 
on h4:irch 17. IYJ2. KI  lield work hcg;tn i n  Mxy 1902. 
The lirst ol'three joint soil s;inipling events were con- 
ducted lor OU 3 on M d i  31, I993 with rcprescntalivcs 
froin the ihrec organkitions c i i i ~ ~ i i t l y  ccinductiiig stud- 
ieh on oilsite c~)iit~ii i i i i iation: 11013. C o l o ~ i d o  State 
University (CSU). and the CDH-slx)nsoreil Hc:ilth 
Advisory Board. 

lhc Wind Tunnel l i e l i l  work was for OU 3 coniplctcd 
during July 1993. The study is tlesigned k i  qu;iiititative- 
ly dcterniiiie the resuslxnsion potential d 0 U  3 surface 
stiils. 'l'he resuslxnsioii potential is :I colnporlcnt i n  the 
inh:il;itiiin pathway section 0 1  the I IHKA.  

111 Mitl-/\ugubt 19CJ3. IIIC regtilatory ;igencies agreed 
with IIIC stop work on the h;iseline tII4KA lor OU 3 
hccausc suh,jecIs related t o  this topic could 1iot he 
rcsiilvcd tl)niugli deh:itc. negotiation. or lorninl review 
l i i r  appriiv:iI, Work stopped uiit i l  panics tu 1111: IAC 

, 

OU 4 - SOLAR PONDS 
ASSESSMENT 

OU Description 

Section 4. EN VlRONM€N TAL R€M€DlA TlON PROGRAMS 

agree on guidance lor ( I1 niethodology lor h:iseline risk 
asseswient and (2) prep;iratioii 0 1  KIWKI Reports. Work 
stopped lor  OU 2 rctro;ictivc tu July 23. 1993. Other 
p)nions of the risk asscssnieiit. includiiig evaluation, 
identilication of cxposurc scen;irios. selection of CX[H)- 

sure paranieters. and ecologiciil ellccts assesmielit, wi l l  
proceed as scheduled. 

OU 4 is comprised 01' l ive sohr ev:ipoi-:ilion p o n d s :  
307A. 2078 series (north. center. south 1. ;in11 207C. 
Beginning i n  the late I1L5Os ;ind continuing uiit i l  lW6. 
the ponds were used to store ;in11 cv;ipir;itc low-lcvel 
radioactive process water containing high c ~ i n c c n t ~ i -  
tiniis ol nitrates and tre;itcd acidic wastes. 'l'lic sludge 
and sediments that resulted Iron1 the pr<>ccLs were peri- 
odically removed and disposed at the Nev;itl;i 'lkst Site 
( NTS 1. 

As technology improved through the I OhOs and 1970s. 
the ponds were relined with v;iriotis iipgradctl iiiaterials: 
however, leakage from tlie ponds i i i to the soil and 
groundwater was detected. Intercepto; ircnches were 
installed i n  1971 to collect and recycle groiinc1w;iter 
cont;niiinated hy the ponds :ind to prevent II;IILII;II seep- 
age and pond 1e;ikage lroni entering North Walnut 
Creek. In 1981. these trenches were repl:cctl hy the 
current and larger Intercepttir lrcncli Systeni (11s ). 
which recycles approsiin;itely J mil l ion g:illons of 
groundwater each year hack into the so1;ir cwporation 
ponds. 

N o  addition;rl process water hiis heen pumped into the 
ponds since 19x6. Howevcr. the ITS collccied and 
returned groundwater into the solar evapoi,iition ponds 
until the new storagc tanks wcte conipletctl and placed 
i n  operatioil in Apr i l  1993. Oncc  lie t;iiiks were 
iiistalled. coiitaniinatcd grciundwatcr w;is no longer 
placed into tlie poiids. 'This pl;wsinciit of wntcr into the 
ponds had hcen occurriiig without meeting I.I)Ks and 
Min imum Technology Kequircinsnts 01' KCK/\. A new, 
tledic:ited Building 9 IO ev;ili(ir;itioii-tre~itiiieiit lacil i ty 
hccanie operation;il i n  July l(JO.3. This huilding w i l l  
process water stt)reil i n  the inoiluhr tanks. 

177 
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OU 6 - WALNUT CREEK 
ASSESSMENT 

OU Description 

I 

hegun. Other pinions 0 1  ihe risk assessincnt, including 
daia evaluation. iilentilicaiion of  exposure scen;uios. 
selection of exposure parameters. and ecological effects 
assessment, will proceed as scheduled. 

A Cost/Priduciiviiy Improvenieni (PI) Program cosi SIV- 

ings initiative was held on Septeniher 27. 1993 wiih ihe 
Plant Change Control Board (PCCU). Through process 
iiiiprovenients (e.g., using screening techniques such as 
High l'uriiy Gemraniuin ( H f f i e )  surveys and geophysi- 
cal W I W ~ S  railier that drilling) the cost ofthe horing 
prograni a i  IHSSs 133. I through 133.4 was reduced. 

This aciiviiy eiicoiiipassrs a ~ ~ e ~ s ~ n e n t  and reinsdiatitrn in 
ih;Walniii Creek l h i i i a e  ' tie o l  2 I IHSSs: A-series 
Iktenti~i i i  I'tinds. Ponds A - l  through A-4 (IHSS 142. I 
ihnrugh 142.4 and 142. 12): the B-series Detention Pwds. 
Ponds 13-1 ihrough U-5 (IHSS 142.5 through 142.9); the 
Nonh. I'ciiid. and South Area Spmy Fields (IHSS 167.1. 
167.2 and 167.3): the Eisi Area Spray Field ( IHSS 
216.1).rhe'l'renclicsA. I3.andC(IIiSS 166.1. l66.2and 
166.3): ihe Sludge Dispc'wal Area (IHSS 141): ihe 
Inangle Area (11-ISS 165): the Old OuiPall Area (IIiSS 
143): and the Soil I)uinp Area (IHSS IS6.2). 

Coinpleiion of lield optrations resulted in obtaining the 
following samples frwii the IHSSs in OU 6: strc:iiii sedi- 
iiieiit, Find sediineiit, stirlace soil. subsurface soil. 
streaiii water. pind water. and groundwater. 

Eleven new grciundw;iier inoiiiioring wells. installed in 
OU 6 io suppleiiieiit four eiisting wells. were sampled 
each quarter for a iiiiniinuin ol' I year. Geophysical 
surveys and radiation surveys were performed in select- 
ed arras to  suppleinctit the lii i i iplii ig aciiviiies. 

I he rcguhtory ;igencics li;ive prcrposeil a new Ihl I lRA 
on the opxi t ion of the KFP Pmds. it approved. this 
IMIIRA wiiuld ;ifleci ilie K I T  p~iids. including OU 6. 
pI;iciiig tlieiii under CERCI-A raihcr than the NPIIES. 

... 

I. 
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During April 1992. 14 IHSSs were deleted from OU X 
and added to OU 9 as part of an IHSS realigninent pur- 
suant to Part 32 of the IAC. The II-ISS changes were 
recommended by the DOE in the now-approved OU 9 
Phase I KFllKl Work Plan and approved hy the COH 
and EPA in April 1992. 

'The regulatory agencies' coilinleiits suhniitted t o  R F 0  
in January 1903 on the OU X Final Phase I KI;I/KI 
Work Plan (dated I>eceniher I. I9921 were nut exten- 
sive. The agencies' request that responses and revi- 
sitins IO the Work Plan he conipletcd by February 1993 
wils inel. 

A meeting with the regulatory agencies ;ind DOE was 
held on April 14. I993 to discuss additiond cciinnicnts 
and approval stalus ol OU 8. Coiniiients received at 
this meeting were inciirpornted. A major result of the 
this niceling was the response lriini the regulatory 
agencies on DOE'S position that the "residential use 
scciiiirio" lor the risk assessiiients lor the Industrial 
Area ( I A )  OUs not he used. The regul:itory agencies 
stated that the residential use sceniirio niust he used. 
and if DOE rel'uses t o  use thi 
o l the OU X 1'h;ise I K F l l K l  Work l'lan will he withheld 
and additioiiiil enlbrccment aclion may he taken hy 
CDH. 

I he coninient responsiveness suniniiiry iind inserts lor 
the f inal Phase I KFI/KI Work Plan ltir OU X were 
delivered to the regulatory agencies on August 17. 
1993. The insens resulted lrwn ciminienls made hy 
CDt I  during a coininent resolution inceting. 

A kick-of l  iiicetiiig W:IS held with the iiiiplrnicnling 
suhconmctor lor the lield work in the IA on August 4, 
1992 and a lollow-up meeting was held on August 26. 
1993. KFO ~ ~ I I I I I I ~ I I I ~  on the I iSP were liiialized hy 
Scptemher IO. I(JO3 and licld wwk hcg;in on 
Scptrniher 26. I'J93. 

'The xtivities lor FY94 coiitinuc t o  tic c i i t ~ \ ~ c d  inlo ii 
soltwarc scheduling 1irog";ini. ;ilong with logic lies. t o  
f. ,iLilitate : ' 

grated OUs (X. 9. 10. 12, 13. and 14). 'I'his exercise 
wil l  le;iil into dcvehipiiient t i l  ~ l i c  scope :in11 schedule 
lor xtivitics Iy.giiiiiing iii FY95 ;iiid hcytiiiil. 

I. 

the integr;ition t i l  xtivi t ics with the t)thtr inic- 

Seclion 4. ENVIRONMENTAL REMEDlATlON PROGRAMS 

OU 9 - ORlGlNAL PROCESS 
WASTE l/N€S ASSESSMENT 

'The Original Process Waste Lilies iOI'Wl-1. OU 9. c o ~ i -  
sisls of a syslcm 0 1  57 tlcsignaled pipe ?Icelions ehtend- 
ing hctwcen 73 tanks and 24 IiuilJings conncctcd by 
35.000 lect olhuricd pipeline. 'Hie pipcliiic translcrrcd 
p n u x  wastes Iron1 I i ( i i i t s  tilt)rigin to o i l s i t e  iIc;111nent 
I'acilities. 'The systeni W;IS originally pI;iccd init) opcra- 
tion in 1952. with additions ;ind inodilicatioiis occi~r- 
ring ilirougli 1975. 'The original hystciii W;IS repl;~ccd 
during the I975 to 19x3 period hy tlic I I ~ W  ~m)ccss 
waste systeiii. Si)nic ~ a n k s  ;ind lilies lroni the w ig ind  
systcin were incorpor;itctl into the new process w;istc 
sysicni or into the lire w t e r  dcluge collcctioll S ~ S I ~ I I I .  

'The original systeiii i s  ki i~i tv i i  i t )  h;wc trmsporicd 61 
stored various ;iqucous process wastes colii;lining low- 
level radioactive n1atcri:ils. nitrates, uustics. ;ind acids, 
Sin;ill quantilics o l  other liquids ;ilso were iiiiroduccd 
into the system, iiicluding pickliiig liquoi, I'roni loundry 
operations, nicdical i l e c ~ ~ i i t ~ ~ i i i i i i ~ ~ i i ~ ~ ~ i  I lu ic ls.  iiiiscclla- 
neous lahimtory liquids lrwn I3uildiiig 123. ;ind I;iun- 
dry ellluent from Ihi l l l ings 730 ;ind 778. 

The revised Phase I KI'I/KI  WIN^ l'lan sul)niittcd 
February 25, I992 includes iiispcction and s:inipling o l  
the original system's tnnks ;in11 pipelines t1i;tt ;~rc xccssi- 
hle ;~nd soil sampliiig to determine the C X I ~ I I I  ol'con- 
taniination i n  the v:iJosc zoiic. I he soil siii iplii ig will he 
perlornied by inst;illing test pits and horiiigs \vIiere 
known or suspctell releases  curre red, near p i l x  joints 
and valves. at appnixiniately 2iWl-loot intervals ;ilong the 
pipeline route. and by iiistalling horings ;irciuiid outdwr 
tanks. Soil cli:iTilcieri%atii)ii studies will dctcrniinc the 
need lor soil renioviil mdor trcatniciit. 'The results 0 1  
the KFI/KI will detcrniinc the need lor iiiterini and/or 
linal remcdiatiim ;ictivities. 

OU 9 cxpcricncctl ;I signilicant s c o ~ ~ c  iiicrexsc i n  April 

,. 

I992 when 20 I l lSSs w r c  ;illdcd to the work p l ~ m  lrom 
other OUs. l:oUrteci~ 11-1 were ;Illdell I'r~~111 ou 8. 
threc l ~ O I l 1  ou IO. ;lnd L 
IS. 'The I-lcalth a i d  Salcty 1'I;iii (IISI'). I ~ i i ~ ~ I c ~ i ~ ~ ~ i t ; i t i o ~ i  
l'li~n, and Field Simpling I'laii (I 
during IV92. A Icttcr coniraci w 
13. I993 to a suhciintr;ictor hi hcgiii the Intcgr:itcd OU 
iioiiiiitrusivc IielJ work. 

c;IcII l1.0111 o u s  12. 13, ;lnd 
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The iinplenientation o f  the radiation survey/HPGe) task 
began on June I, 1993. All Stage I HPGe survey data 
outside o f the  PA have heen collecled for OUs IO. 12, 
13. and 14. The portions of OU 8 outside the 1'4 have 
heen surveyed. The survey data were siialyzcd nnd 
completed by  the end of Septemlyr 1993. Results from 
this data evaluation w i l l  provide direction lor future 
HPGe and stdium iodide survey points, i f  needed. 

Preliminary review of  he HPGe data revealed ~ h c  pos- 
sihle presence o f  ;1niericium-24 I at IWO localions out- 
side tlie boundary ( i f  IHSS 170/174. Upon recalihra- 
l ion of the HPCc iiistnimenl;ilion. the lield crews col- 
lected data a~ the locations wi th ationialous readings. 
This additional survey failed to  conlirni the presence of 
Ani-24 I around the II-ISS houndary. However. addi- 
t i im i l  HPGe dala collection analysis may he needed in 
order IO inore fully characterize each IHSS ill tlie IA.  

A site w;ilk IIIOU I O  IHSSs was conducted on August 
20. 1993 111 discuss specilic sampling localion poinls 
and other logislical concerns regarding iiii131eiiieiitation 
of l ie ld ;ictivilies. I:ieltl crews hegan co lkc l ing  surli- 
r i a l  soil saniples ut OU I O  heginning the wcck ( 1 1  
Augusl 30.  1993. 

, 

00 I I - WEST SPRAY F/ELD 
ASSESSMENT 

The West Spray Field is Iocntcd wilhin the RI:P proper- 
ty houndary iiiinicdiatcly west of [lie m i i n  facilities 
are:i. The Wesl Spray Field wis i n  operalion l ro in 
Apr i l  1982 t o  October 1985. I lu r ing  opc.r;iliun. chcess 
liquids frum solar cv;iporation ponds 20713 nurth and 
center (ccrntaining coiitaniiiiatcd groundwater i n  the 
vicinity ( i f  h e  ponds and lrealed sanitary sewiigc elllu- 
em) were puiiiped periodically IU the West Spriiy I;ield 
fur spray application, The spray lield houndary ciivcrs 
a11 ;ircil o l  approxiniaicly 10.5 acres. of which :ipproxi- 
iii;itely 28 acres received direct applicalion of liaz- 
arduus wiiste. 

Tlie I'iiial KIWKI  Work I'lan W:IS suhtiiilted lo the rcgu- 
lalory agencies I I I I  J:uiuary 2 .  1992 and cwiditioiial 
;ipproviiI wiis reccivcd (in May 26. 1992. 

A resctiping d ' i hc  011 I I lielil ;iciivitics W:IS priiposed 
a ~ i d  ;ipprtivcd hy 1)OE ;ind 1111ik p1:iL.e l luri i ig the lirst 
I I ; I I ~ I I I '  IVJ.3.  he ac(~l'c cli;inge did tit11 require addi- 
lioii;il I."I")3 funiliiip. ;iItIitiugIi ii required I'uitJiiig shills 
witl i i i i  tlic woik p x k i g c .  

I xx 
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EPA and CDH were inl'ornicd hy 1>01 on ihc dircciion 
that the OU I I pro,jccI is t:iking wi lh respec1 lo identi- 
fy ing preliiniiiary reincdiiition go;ils hy incans of h x k  
calculaling COC concentrations 111 i t lcnli ly AKAK ' 
exccednnce or risk exceed;~nce withii i  Ihc OU htund-  
ary. A meeting was held June X. 1993 with CDH. I Y A ,  
and DOE t o  discuss the strcanililiilig of O U  I I work 11) 
accelerale the IAG schetlule. l h e  s~ r i i ~cgy  wt)ultl i i i lc- 
grate IIIC Phase I I  Work Plali and l ic ld work wi th I'hasc 
I ,  eliniinate the lM/lKA pro . and tiiove directly into 
the CAD/KOD Process. 

The schedule acceleration propos;il io cotiihiiic lhe two 
phases of OU I 1's I:SP was presented to CI>I-l a i d  con- 
curred with by the regulalory agencies. 11 was recoin- 
mended that the O U  documenialion he rcscopcd 1~ he 
an IM/IKA Closure Plan. This recoiitiiiciiJiilioii w i l l  he 
examined and compared to the original idc;i t o  lollow 
the I A G  schedule and delete inilcstoiics thai i l t )  not 
apply. The regulatory agencies agrccd to t l i ih  cvaIu:~- 
tion and wi l l  approve the plan that is the tnosi schcd- 
ule- and cost-effective. These issues iind resolutions 
w i l l  hc documenled iii a n  olticial nienioranduln l ro i i i  
the regulatory agencies. 

The revised FSI' was completed in the fall uf I993 and 
approved by the agencies. 

The following OUs consis1 01' lower priority ;ireah lor 
which various remedial activitieb w i l l  continue during 
1994. 

OU 12 THROUGH OU 16 

OU 12 - -1OO/XOO Area. C~)iitaii i i t ial ioli iii the OU 12 
area originates from cooling tower pouds, c1ieiiiic;ils 
f rom liherglnss opcralions. Ic;iks. mid niultiplc so lven~  
spills that may have contaiiiinated the soils w i lh  VOCs 
and other organics. iiietals, and acids. Thc I)r:ifl Phase 
I KIWRI Work I'laii was suhmitled on M a y  X. I'W. 
revised iii response 10 agency coiiiiiicnth. and resuhinit- 
ted on Deceinher 18. 1992. 

C D H  inlornied 1)O11 Ihat the F i n d  OU 12 KFI/RI Work 
Plan wi l l  he reniovcd IIoni conditional ;ipprovaI stiltus 
atid he considered lin;il :ippIovcd pending resolulion (11' 
the HI'Ce standard operating procedure (SOP) ; ~ n d  the 
I1encltiiiark Table. A l l  other issues relevant t o  ihe I:iiial 
OU 12 Work Plan h;ivc hecn rcstilvcd. 

I X') 
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OU 15 - Inside I3uilding Clusurcs. OU I S  iiicludes 
structures within buildings where Iinzardous iii;iteri;iIs 
were stored or processed. Types 0 1  waste include oils. 
cooI;~nts, and solvents containing clilorinated Iiydnicar- 
how. and waste paints and waste nictals contuiiiiiiited 
with solvents. I-l;izardous constituents include clilori- 
naled solvents, hcrylliuiii. and uraiiiuiii. l’lie dralt work 
plan was suhiiiitted o i i  June I. I992 and the linal work 
plan was suhiiiittcd on October 26, 1992. Conditional 
agency approval. with coiiiiiients. was received on 
Deceinher I I ,  1902. 

Negotiatioiis with the regulatory agencies were instru- 
nicntal iii a reduction of scope that resulted iii a cost 
savings or ;ipprcihiiiialely $1.7 million i n  F Y  93 hutlgst 
requirenients lor OU IS.  The SOW ofthe IAG li)r O U  
I S  includes the requireiiietit tliiit Closure Pliins he pre- 
pared lor the seven IIL‘Ss included within C)U IS: 
negotiations led to the elimination of the OU I S  
Closure Plans and subsequent iniplcmentatii,n x t i v i -  
ties. As a result. adtlitiwial cost savings wil l  he rc;iI- 
ized lor out-ye;ir hudgets included in the 1;YY.l updated 
I‘Y P. 

The tccliiiical evaluation (TE) (il proposds l o r  iniplc- 
nientatiun o l  the I’liasc I KFllKl Work I’1:in was coin- 
pleted January 2. 1993. Aw;ird t i l  i i  suhcontr;ict for 
implciiiciit;iti~)n o l  the Phaw I KIWKI Work Pl;m was 
cwiipleted (111  March 3. 199.3. Unconditiuiial approval 
t i l  the I’1i:ise I KI’VKI Work Plan ttir OU I S  wiis 
rec,eived lroni I P A  and CIXI oii May 4. IOW. On June 
I X .  1993. OU IS lieltl work niohilization was initiiited 
with iiispection o l  the IHSSs. 

During the founli qu;rrter of FYV3 the ft)llowing licld 
work activities were iiccoiiiplishek ll(ior/equiptiient hot 
wiiter tinsate suiipling and direct rdiologici i l  stirvcys 
i i i  building XX I and XX3: I.adiologiciil surveys lor 
reiiiov:ihlc I.adi~iiiuclides (siiicar/swipe smpl i i ig)  in 
Ihiilding XhS; :id Ilocir/eqiiipiiicnt h t i t  w;itcr rinsite 
smiipliiig equipnient wiis iiiohilized into Ih i ld i i ig  XhS. 
Siiiiipling hegain oii Septciiiher 0. 199.3. 

OU 16 - Low Priority Sites. OI I  16 covers IiiisLvIla- 
iieous leak i i n d  wiistc tre;itnient sites that ;ire consitk~icd 

. 
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the least likely to ciit~se lic:iItIi or environiiient;il proh- 
leins. The soils at tlicse sites iiiay hwe bceii coiitiiiiii- 
naled hy orgaiiics, solvents. ;ind nickel c;irholiyl. A 
draft No Further Actiwi Justilication (NFAJ) document 
was suhniitted on March 5. 1092 and ii l inal  on July 30, 
1992. The doctiinelit provides technical ,justilication 
fur no additioiial investig:itit)n or remediation at seven 
individual IlISSs. 

CDH granted approvnl of the NI’AJ 1k)cuiiient in 
March 1993. Kegulatory agencies. IXX. ;uid EG&Ci 
have held discussions liicused on the following 
required steps to tidininistrativrly close out tlic OU: 

Prepare a Proposed Plan (Pl ’ ) / lh l t  Pcr~nit 
Moditication hasod on the drat1 ~notlcl provided hy 
EPA. 

Distribute the proposed plan. s c l ~ c h l c  ;I h0-day 
puhlic coinmelit peiiod regarding the proposed 
plan, and hold a puhlic niceling tlurilig the 60-day 
period to discuss the plan. 

Driilt a Responsiveness Sumnixy io rcply t o  the 
co~r~niei!ts received during the rcview period. 

Prepare the ROD docuiiieiit with guidance fro~ii the 
regulatory agencies. 

A model dralt proposed plan was prepared hy EPA and 
suhmilted to RFO lor conilnents. Kl’O’s co~nnie~ i ts  
were suhniitted tu EPA on May 17. lO‘J.3, A ineeting 
was held on May 19. I F J 3  ;it EI’A t o  linalize the PI’ 
and layout schedules lor [he puhlic coiiiiiient, period 
and KOD developinent. 

The Administrative Record ( A R )  continued to he 
updated with docunients provided hy viirious plaiitsite 
depanments in prcpirriltion lor the OU I h l ’ l ’ / I h ~ l ’ t  
RCKA Permit Modilication being relcused lor puhlic 
comments. Thc coiiinieni ;ind review period cuiitinucd 
through August 1093. 

KFO coninients on 11ie dot i  PP, the schedule lor c o ~ n -  
plction o f  the I’P, the public coiiiiiicnt period. the 
responsiveness siin1iii;iry. and the KO11 were distributed 
to tlic regulatory agencies. The public coiiiment period 
was scheduled lor Octoher 17, 1903. 
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SlTEWlDE ACTIVITIES Sitcwitlc activities include ii wide variety ofplans. pro- 
cedures. reports. studies. mid other tasks required hy 
the IAG ;mil lh:it ;iIsn apply t t i  K I T  environniental 
restoration activities iii general. 

Sitewide Treatability Studies The Sitewide Treakihility Studies Annual Report. an 
IAG niilcstoiic delivered l o  the regulatory agencies. 
inclutles ii suniniary of the status ol'each of the 
sitcwitlc projects. ;I literature review of new and emerg- 
ing technologies. and :I sunini:iry of other relevant envi- 
roiiiiieiitA pro.jects at RFP. 

The RFP Environmental Science Rr Engineering (ESE) 
group i s  working with Technology Development and 
the Los Alanios Technology Ollice (LATO) to develop 
a Technical Task Plan (TI'! to  study Plutonium 
Soluhiliz;ition lor  Remediation Applications. The pur- 
pose of this TTP i s  to ilevclop an understanding of the 
soil chemistry i i t  RFP and the relationship to how plu- 
tonium i s  found in the RFP soils. The TTP wil l  he sub- 
mitted to IATO. 

The following Sitewide Treatahility Studies activities 
hegin or were in process during 1993: physical s e p x -  
lion. chemical separation. potassium ferrate precipita- 
tion. adsorption. colloid lilter polishing method. plasma 
melter. solar dctoxilicatioii. annual report prepxition. 
pondcretc evaluation report. hioremediation literalure 
search and technic;il proposal preparation. colloid stud- 
ies. flow pump testing. seep study. and the acquisition 
of ;in inductively coupled pl:ism;i - niass spectrometer 
(ICP-MS). 

Environmental Sample 
Management 

Several enhancements were implemented in I993 to 
correct identified deliciencics in the ER sample man- 
agcinent process and in the RFIIlS. Sample manage- 
ment s l d f  was increased to include two additional sup- 
port chemists. Cost iiiiiiiagetiient of the large ER Sam-. 
plc analysis hudget was addressed. The ER staff i s  
working with 1;GRrG Procurement. Accounting. and 
Central Planning and has implemented ii customized 
system lor  handling :in;ilysis accruals and invoices so  
that accur~tc.  up-to-date charges are assessed against 
IK projects for samplc analysis. 

Community Relations Plan 

Groundwater Monitoring 

. . . ._ 
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Scvcwl ni:i,jw improvcnicnts were m:i:lc hi K I T I X  
(luring l W 3 .  These iiicludcd the addilion 0 1  1i;iriIwm 
:ind s~iftw:irc t t i  initi;ltc ;ind l ~ i i \ , i ~~ i i i ~ i i c~ i t ; i l  I h t > i  

Collection Network ( I I I X N ) .  When fully iniplc!iicnlctl 
in I9OJ. this systciii wi l l  c;iptiirc Idwratory :mtl valida- 
t i o i l  s:iiiiplc inforniation elcctronic:llly. Scvcr:il 
iiiiprovcniciits wcrc iii:itle to the &ita uplo;~cl prog!":inls 
to provide hettcr d:it;i qiiiilily iind uplo:itl clliciency. 
Cr~iundwork was I;iiil to iiiterkwx the oiisitc L:ihor:iIory 
1iiforiii;iIioii ,Man;igcnicnt Systcln ( I.IMSJ to KIWIS. 
This wil l  capture data from the Rocky l ~ l : ~ t s  lahorato- 
rics clectrciiiic;illy. Much of the historical Rl:l:l>S tl;ila 
w:is :iIs(i iiiiprovcd hy identilying ;ire:is of incomistcn- 
cies and hy kiking corrective ;ictions. 

The Ciinli.nunity Kel;itions Pl;m (CKP) w;is :ipprovcd 
hy IYA :nit1 CIlH and issued in Ilccemher 1991, 1\11 
rcqiiirciiicnts associ;itcd with the CK1' wcrc complctctl 
(vi sclictlulc during 1093. Major activities coIiipIctctl 
during I 'JW are provided helow. 

Monthly coordiii;ition niectings continued to he 
held with the EPA ;nid CDIi. 

Six Enviionnicnt:~l Restoration Upd;itc newsletters 
wcrc issued to the puhlic. 

Four qii;irtcrly puhlic information meclings. ;IS 
required hy tlic IAG. wcrc conduclctl in 109.7, 

A Techiiic:il Review Croup (TKG). coiiiposcd of 
reprcsciit:itives froin local niul1icip;ditics and I~ ica l  
ciiviroiiiiicntal groups. met monthly to provide pub- 
lic inpiit on draft work plans and other ilcicumcnts. 

Al l  required docunients were placed in  the Kiicky 
l l : i ts Puhlic Rc;itling R o o m  and o11icr puhlic rcposi- 
torics. 

As required hy the CRI'. iiiiiiicrims tours. prcscnln- ' 

lions. and hriclings were ct)nductcd during the yc;~~'. 
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total to 260 wells alter soiiie older wells were ahan- 
doiied. In  1991, ;ipproxiniately 150 new wells were 
added. and in  1992. approximately 30 new wells from 
the OUs I and 2 dril l ing programs were added, bringing 
the total 10 430 wells. 

During 1903, approximiirely 40 new wells were 
installed. These iiew wells suplxw~ increased groundwa- 
ter inonittiring activities i n  the 903 Rid, Mound, iiiid E;lat 
'I'wnches (OU 2). the Woman Creek Drainage (OU 5 ) .  
Walnut Creek Drainage (OU 6). and the Present Lundtil l  
(OU 7). 

In 1993. 3X monitoring wells were abandoned ;ind 8 
replacenient wells were installed IO provide new data. 
Hy the end of 1993. there were ;ippioxini;itely 500 
groundwater wells i n  the monitoring program. 432 of 
which iue sanipled on a regular hasis. 

Administrative Record The IAC; ;ind Section I 13 ol'CF:KCIA require the cstah- 
listinleiit ut an Atliiiinistr;ilivc Kccord ( A K )  (or the ER 
I'rogniin i n  ;iccordance with EI'A policy and guidelines. 
The AK serves two priinury purposes. First, i t  contains 
the tltunienis that were considered or relied on as the 

' for the selection of a respunse action. Judicial 
w of ;iny issue concerning the ildequacy ol' ;I 

reywise :kclion is limited t o  the AK. Second, i t  
vehicle lor puhlic piiilicipation in'selecting a res 
action. The AK contains dwxuiients that rcllect the par- 
ticipation oltlv puhlic as well as the lead agency's con- 
aidcratioii 0 1  the puhlic's concern. 

The KFP AK program hegiin in I990 and cuiTeiitly 
encompasses sixteen discreet OUs and a sitewidc tile. 
The AK contains 3.XO)O hcunients ( I22.OOU pages). and 
is in a constant st;ite of growth. Hundreds ol'dwiinicnts 
are reviewed every week for pissihle inclusion into the 
AK.  A descriptive iiiilcx is niiiint:iincd to enahlc 
l i i \, ir[) i l i i iei it~il Kcstorat ion M;in;igcinent ( EKM)  stall' 
iiiitl the puhlic I ~ I  I IGII~ :ind retrieve d ~ ~ u n i e i ~ t s .  
Microfiche copies ol the AK ;ind its ;isscciated index itre 
uldated quancrly ;ind led IO lour puhlic rcposito- 

1;iiiicd i n  the AK. 

/jjstorjca/ Release Report The tlistoric;il Kclcasc Kcpi)n (CIKK). an IAG inile- 
stone, was prep;irctl and thc tiii;il dralt WIS cklivered to 
the regulatory ;igeiicies on June 3. 1992. 'The I-IKK dt%- 
~ i i i e i i t ~  al l  cont;uninant spills and relc;lscs at K I Y  since 
the kg i i i n ing  ol plant qxratioiis. 

This dtxuinent is upl;ited tin ;I qu:iflerly hasis IO repon 
current spills and or previously unkmiwii I ind inp .  A s  0 1  
January. 1994, six updates to the I1KK h;ive ~ C C I I  tr;ins- 
niimxl to the regulatory agencies. 
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A- 
Security Fence 
Individual Hazardous 
Subslance Sites 

Figure 4-1. Operable Unit 1 - 881 Hillside 

Section 4. ENVIRONMENTAL REMEDlA llON PROGRAMS 

Slandley Lake 

I 

Figure 4-3. Operable Unit 3 - Oflsite Releases 

-- 
- - - Securlly Fence 

. 

I 
I - - 

F i g u r e 4 4  Operable Unit 4 - Solar Evaporation Ponds 
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I Lsgend I - -_  Security Fence I 0 ln~n~~l~;dous 
w7 -__I____ 

Figure 4-5. Operable Unit 5 - Woman Creek 
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Figure 4-7. Operable Unit 7 - Present Landfill 

Figure 4-8. Operable Unit 8 ~ 700 Area 
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I- __ 
Figure 4-9. Operable Unit 9 .  Original Process Waste Lines 
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, 
w I Woman Creek 

- - - - Security Fence 1;  dual Substance Hazardous Sites 1 x{ 
Figure 4-11. Operable Unit 11 -West Spray Field 

r Legend 

1 - - - - Security Fence 

Substance Sites u 

Figure 4-10. Operable Unit 10  other Outside Closures Flgure 4-12. Operable Unit 12 ~ 400/800 Area 
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Figure 4-13. Opkable Unil 13 - 100 Area 
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Figure 4-14. Operable Unit 14. Rndioaclive Sites 

Figure 4-15. Operable Unit 15 -Inside Building Closures 

I 

r. _h -- - . - - _ _  - -. . -- 
Figure 4-16. Operable Unil 16 - Low Priority Sites 
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5. External Gamma 
Radiation Dose 
Monitoring 

- 
The External Gamma Radiation Dose 
Monitoring Program provides information 
on background enviranmental gamma 
radiation exposure levels. as well as a 
capabiiify for assessment of gamma 
radiation that might be associated with 
a criticaiify accident emergency 
situation at RFP. A network of 50 
thermoluminescent dosimeters CTLDs) is 
used to measure the background . 
gamma radiation dose levels on the ' 

plantsite, at-the plant's perimeter. and in 
area communities. The foNowing section 
describes the External Gamma Radiation 
Dose Monitoring Program and provides 
results of the TlD measurements 
recorded during 1993. 

- 
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Table 5-1 
CY 1993 Environmental Thermotuminescent Dosimeter Measurements by Location Category 

Number of Number of Mean Annual 
Location Number of Measurements Measuremts Measured Dose (mrem) 

Onwle 22 176 528 1 3 7 t 3  142 f 3 
Penmeter 16 128 384 122t2 12723 
Communtly 12 I96 288 1 3 2 t l  1 3 7 t 2  

Nole Total liilratlon over the Panasonic model US-WAS dasimeler elements 1s about 178 5 m$cm2. 
lillralion over Ihe model UD-814AS dosimeter elements is about 1185 m g h 2  

& t o 2  LOCatiOnS uk$Q&is UDB14AS VDBOZAS w s  

Table 5-2 
CY 1993 Onsite Environmental TLD Measurements‘ 

LM!W 

2 
3 
4 
5 
6 
7 
8 
9 
10 
M 

52 
53 
54 
55 
56 
134 
135 
136 
137 
1A 
R l 3 3  

51 . 

Panasonic UD402AS’ 
Average 1.96 Standard 
m !&y!&Qm 

138 38 
I31 24 
122 35 
129 42 
170 30 
121 31 
I43 31 
155 41 
132 26 
137 27 
117 35 
127 29 
127 M 
139 33 
152 35 
127 41 
147 59 
159 34 
146 30 
127 52 
140 a3 
127 36 

Panasonlc UDB14ASb 

m Q&&m 
Awmge 1.96Standard 

138 41 
130 46 
116 43 
135 38 
177 39 
124 39 
130 34 
162 44 
138 42 
137 36 
114 28 
125 33 
129 3 2 ’  
139 34 
151 38 
132 38 
161 39 
175 32 - 
168 26 
149 29 
147 37 
142 33 

a. Average mrem = 137. 1.96 standard deviations 01 the individual measurements = 42. 
1.96 slandard devialions of Ihe mean = 3 

Average mean = 142. 1.96 standard deviations of the individual measuremenls = 49 
1.96 standard devialwns of the mean = 3 

b. 
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Figure 5-1. 22 TLD LOcatlons wlthln the Maln Faclllties Area 

UD-8 14AS dosimeters contain three detector elements 
comprised of calcium sulfate with thulium doping as an 
activator (CaS04:Tm). Calcium sulfate elements are 
used for routine environmental gamma monitoring by 
RFP because they are especially sensitive to the low 
gamma radiation exposures that are typical of environ- 
mental background radiation. 

During 1993. two model UD-814AS TLDs and two 
model UD-802AS TLDs were installed at each moni- 
toring location. Only the model UD-802AS TLDs had 
been used for environmental gamma monitoring from 
I984 through 1992. Tables 5- I through 5-4 provide 
CY 1993 monitoring data for both the six elements of 
the model UD-8I4AS TLDs and the two elements of 
the model UD-802AS TLDs that are comprised of 
CaS04:Tm with the IO00 mg/cm*filtration. 

All of the dosimeters have been calibrated individually 
against onsite cesium- I37 gamma calibration sources. 
Linearity studies have confirmed that TLD responses 
are linear for exposure levels ranging from 10 mrem to 
loo0 mrcm. An element calibration factor (ECF) is 
applied to each measurement taken with a particular 

21 I 



" I I 

I 3; 

I 

33 

37 4 
~~ 

Figure 5 2 .  16 TLD Locations Within a 2- to 4-Mile Radius 01 RFP 
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Figure 5-3. 12 TLD Locations in Communities Located Within a 30-Mile Radius of RFP 

Boulder F'LY 

I 
LEGEND 

' TLDL~ci l lon ' 
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dosimeter. Quality control dosimeters are also read 
with each processing file to ensure that the variability 
in  the dosimeter readers is within established limits. 
The annual dose equivalent for each location category 
(Table 5-1) or individual location (Tables 5-2 through 
5-4) is calculated by determining the average millirem 
per day (mrem/day). using data from the four quarters 
of 1993. These values are then multiplied by 365.25 to 
obtain yearly totals. 

The I993 environmental gamma measurements using 
TLDs are summarized in Table 5- I .  The average annu- 
al dose equivalents, as measured onsite, in the perime- 
ter environments, and in local communities using 
model UD-802AS Panasonic TLDs were 137. I22 and 
I32 mrem. ( I  37.  1.22. and 1.32 milliSieverts [mSv]), 
respectively. The model UD-814AS dosimeters result- 
ed in measurements of 142, 127, and 137 mrem, ( I  .42, 
1.27, and 1.37 mSv), respectively. These values are 
similar to those reported by the National Council on 
Radiation Protection and Measurements (NCRP) for 
background gamma radiation in the Denver area. The 
NCRP reported an annual range of 125 lo 190 mrem 
( I  .25 to I .90 mSv) (NAT87b). The average annual 
dose equivalent by monitoring location is proGided in 
Tables 5-2, 5-3, and 5-4. 

l&%!!z 
s11 
S13 
514 
si5 
S16 
SI7 
s19 
520 
s23 
525 
531 
SW 
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Table 5-3 
CY 1993 Perimeter Environmental TLD Measurements' 

mlt 

18 
26 
27 
28 
32 
33 
34 
35 
36 
37 
38 
39 
81 
82 
83 
e4 

Panasonlc UDBMAS' 
Average 1.96 Standard 
h?!d DwlaIlons 

140 20 
123 ,31 
127 32 
129 18 
118 , 28 
138 40 
125 41 
105 31 
114 50 
112 23 
126 27 
1Z 36 
I17 37 
118 47 
I20 48 
115 31 

Panasonlc UD414ASb 
Average 1.96 Standard 
@pm) QtmgQm 

143 35 
130 32 
136 34 
134 37 
120 40 
134 42 
138 43 
123 41 
I21 39 
119 38 
I28 42 
125 36 
123 36 
123 40 
122 26 
120 26 

a. Average mrem = 122.1.96 standard devhlmns 01 the individual measurements = 36. 
1 .96 standard deviahons of the mean = 2 

Average mean = 127,l .%standard deviations of the individual measurements = 49 
1.96 standard deviations 01 ihe mean = 3 

b. 

Table 5-4 
CY 1993 Community Environmental TLD Measurements' 

!3ommunity 

Coal Creek 
Marshall 

Boulder 
Lafayene 
Brmlield 
Longmonl 
Golden 
Denver 
Westminster 
Supnor 
Noflhglenn 

AN& 

Pamsonb U O S ~ ~ S '  
Average 1.96 Standard 
@e!!!l €!m!!!m 
131 34 
135 22 
114 33 
136 26 
142 35 
138 31 
146 34 
131 12 
I27 29 
I33 22 
124 15 
128 39 

PaMsonk UDB14ASb 
Average 1.96Stendard 
h!ed !&!M!m 

143 35 
137 39 
1 28 45 
136 33 
148 39 
133 36 
145 38 
137 37 

136 42 ' 

125 39 
121 33 

156 3 9 .  

a. 
b. 

Average mrem = 132,1.96 standard devialions 01 h e  individual measuremenis = 30.1 .Xi standard deviations 01 the mean = I. 
Average mrem = 137.1.96 standard deviations 01 h e  individual measurements = 40.1.96 standard deviations 01 the mean I 2. 

.- 
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6. Radiation Dose 
Assessment 

- . . . - .. 
Radiation dose assessment for the Rocky Flats 
Plant is based on monitoring dota from air, 
water, and soil sompling programs. The 1943 
assessment of dose to the public from RFP 
activities indicates that the radiation dose to 
the maximally exposed individual in the public 
is estimated to be 0.48 millirem effective dose 
equivalent (€DE). For comparison. the aver- 
age person in the United States receives 
approximately 303 millirem €DE from natural 
background radiation sources. 

. . -- -- . . . . ... -.- 
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Section 6. RADlATlON DOSE ASSESSMENT 

ROCKY FLATS PLANT 
RAD/oACT/VE MATERlALS 

Radioactive materids included in estimating radiation 
dose to the puhlic lrnm RFP activities are plutonium. 
uranium. americium. and tritium. Plutonium and 
americium in  RFP environs are the combined result of 
residual fallout deposition from global atmospheric 
nuclear weapons testing and releases from the plant. 
Uranium. a naturally occurring element. is indigenous 
to many parts of Colorado and is used in  RFP opera- 
tions in various isotopic ratios. Tritium. which is both 
naturally occurring and produced artificially. is some- 
times handled in RFP operations. 

In the dose assessment performed for CY93. internal 
exposure to alpha radiation emissions from water 
ingestion of plutonium. uranium. and americium is the 
primary contributor to the pro,jected radiation dose. 
Typically. radiation doses that members of the puhlic 
might receive as a result of RW activities are much less 
than those doses received from naturally occurring 
radiation sources, and are well below applicahle limits 
of the public. 

The 1993 radiation dose assessment includes modifica- 
tions to assumptions used in pre-1991 annual site envi- 
ronmental reports for pntential pathways of exposure to 
the puhlic. The 1993 assumptions are intended to 
reflect potential exposure conditions more accurately. 
I n  pre- 199 I annual RFP site environmental reports. the 
approach taken for dose assessment was extremely con- 
servative. based on assumptions for a hypothetical indi- 
vidual that would tend to maximize the resulting dose 
estimate. but which were known to be unrepresentative 
of actual living habits in the RFP area. DOE Order 
S400.S encourages the use of more realistic. but still 
conservative, approaches to dose assessment. The 
approach documented in this 1993 report is believed to 
be more realistic than in previous reports in  reflecting 
actual residential areas and pathways of exposure in the 
RFP vicinity. However, the 1993 report approach con- 
tinues to employ conservative assumptions of intake 
rates. exposure duration. and solubility of radioactive 
contaminants. Adding to the conservatism is the lack 
of suhtraction of background (non-RFP related) cnntri- 
butions of radioactive contaminants in air and soil con- 
centrations and in water concentrations for radionu- 
clides other than uranium. 
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Background is not subtracted from the nqnuraniuni 
concentrations because these materials are not distrib- 
uted uniformly i n  the environment and i t  is difficult to 
define concentrations that could be used to represent 
background contributions. Since radiation dose to the 
public from these radioactive materials i s  extremely 
low even when including the background component, i t  
is considered preferable to include background in the 
dose assessment, rather than risk subtrdcting a nonrep- 
resentative background value. 

The assumptions made for the water ingestion pathway 
also continue to be conservative. The source of poten- 
tial water ingestion, Pond C-2 discharges, was chosen 
to provide an upper bound to radioactivity concentra- 
tions for water ingestion, although i t  i s  known that no 

water supply at this location. Throughout 1993, RFP 
surface water eftluents were divened around nearby 
niunicip:il raw water supplies t o  the South Platte River. 
As data for other monitoring locations become avail- 
able in the future, more realistic assuniptions regarding 
this pathway may be made. Backgruund subtraction is 
performed only for uranium concentrations in this 
water source terni. Correction for background uranium 
concentrations in water i s  made because of the large 
relative contribution to this pathway froid naturally 
occurring uranium. 

Beginning in 199 I, direct ingestion of soil was added 
to  the exposure scenario, consistent with reconinienda- 
tions by the EPA fur performance of risk assessments 
(EPA8Ya). 

Previous pathway assessments in the ~ f i i , ; ~ ~ f I f ~ i f , f i f [ I /  

hipocl Smleffiefil, Kody Fltrfs Pkrrir Sire indic;ite that 
swimtiiing and consumption of foodstuffs are relatively 
insignilicant contributors to public radiation dose 
(DOE80). Swimming and lishing are limited in the 
area, and most locally consumed food i s  produced at 
considerable distances froin the p l m .  A pathway 
analysis review perfort i id under contract to KI'P by 
the Colorado State University (CSU) Department of 
Radiological He:ilth Sciences conlirlned the rclative 
insigiiilicance o f  lhese pathways (FRAY?). 

Thc results of tlic 1993 asscssnient 01' dosc to the puh- 
lic froin K I T  activities inc1ic:itu that the fiidiation dose 

tually using Pond C-2 as a drinking 
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to the maximally exposed individu:d in the puhlic i s  
, estimated to be 0.48 millirem (4.8 x IO' mSv) effective 
dose equivalent (EDE). Thc greatest contrihutor (more 
than 74 percent) to the estimated dose to the maximally 
exposed individual i s  ingestion of uranium (56 per- 
cent), plutonium (16 percent), and americium (2  per- 
cent) i n  water. The collective popul:ition dose to a dis- 
tance of80 kilometers ( 5 0  miles) i s  esiimaied as 0. I 
person-rem (0. I x 10' person-sieven ISvl). These cal- 
culated radiation doses arc helieved t o  he conservative 
estimates that would be an upper houiid lor any radia- 
tion doses actually received hy the puhlic. More spe- 
cific information regarding the 1993 riidiation dose 
assessnient follows. 

Radiation Protection 
Standards for the Public 

Standards for protection of the puhlic from radiatibn 
are based on radiation dose, which i s  a means of quan- 
tifying the biological effect or risk of ionizing ratlia- 
tion. I n  this repon. the term "dose" i s  used hmadly to 
refer to the radiation protection concepts of close equiv- 
alent and effective dose equivalent. which are dcscrihed 
later i n  the repon. In  the United States. the unit coni- 
monly used to express radiation dose i s  the reni or the 
niillireni (I rem = 1,000 mrem). The coinparable 
International System (le Systeme International 
D'Unites or SI) unit of radiation duse i s  the hieven ( I  
sievert lSvl = 100 rem). Radiation protection standards 
for the public are annual standards. h w d  on the pro- 
jected radiation dose from a one-year exposure to radi- 
ation or intake of radioactive materials. 

Radiation protection standards applicahle t u  DOE 
facilities are based on recommendations of national and 
international radiation protection advisory groups and 
on radiation protection standards set by other federal 
agencies. On Fehruary 8, 1990. DOE adopted revised 
radiation protection standards for 0013 envirnninenial 

' 

activities (DOE9O;i). Thesc standards incorporate guid- 
ance from the NCKP, the Inlernation;d Coiiiniission on 
Radiological Protection (ICKP). and the EPA Clean Ai r  
Act NESHAP, as itnplemcnted in 40 CFK Pan 61, 
Subpart H (EPAXS). Effeciive Dcceniber IS. 1980. 
EPA revised NESHAP statidards for ;iirhorne emissinns 
of radionuclides from DOE facilities (EPAX9a). These 
new NESHAP standards apply io air ciiiissiuns Iron1 
RPP in lY93 and are incorporated intu the revised DOE 
standards. 
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respectively. The EPA provides recommend:itions for 
soil ingehtion rates in Risk A.s.se.summf Guidmcefor 
Superfwid, Vr,lrtme I. Himiciit  Hrcilrh Evdtcciriorc 
Mriniccil (Purr A) (EPA89b). The EPA guidance for 
direct ingestion of soil by an adult is 100 milligrams 
per day. Exposure times for external penetrating radia- 
tion are assumed to be l year, as prescribed by.DOE 
(DOE90a). 

Radiation Dose 
Conversion Factors 

Radiation dose conversion factors used for determining 
compliance with DOE standards lor all pathways are 
prescribed by DOE (DOE88a. DOE88b. DOE90a). 
Dose conversion Pactors for internal exposures are 
based on recommendations o f  the ICRP (INT79). Dose 
conversion factors for external exposures to penetrating 
radiation are hued on a methodology developed at Oak 
Ridge National Laboratory (ORNL) (KOC8 I. KOC83). 
with modilications by the original author (DOE88a). 

The plutonium handled at RFP is a mixture o f  plutoni- 
um isotopes having different atomic masses and may 
include americium-24 I. Relative ahundances o f  pluto- 
nium and americium isotopes in plutonium typically 
used at RFP (Tahle 6- I ) were used to calculate compos- 
i te dose conversion factors for plutonium and anierici- 
urn in  air and for plutonium in water and soil. The rel- 
ative abundances used in  developing the composite 
dose conversion factors were based on the isotopic 
activity fractions of plutonium-239 and -240. since 
these are the isotopes measured in  environmental moni- 
toring sample analyses. Fractions of ingested radionu- 
clides ahsorbed from the gastrointestinal tract and lung 
clearance classes for inhaled radionuclides were chosen 
to maximize the associated internal dose conversion 
factors and the resulting radiation dose. Each internal 
dose conversion Factor i s  for a 50-year dose comniit- 
ment from I year o f  chronic exposure; that is, the dose 
that an individual could receive for 50 years from I 
year o f  chronic intake o f  radioactive material is calcu- 
lated. The dose conversion Pactcirs used in this assess- 
m e n 1  are listed in Table 6-2. These dose conversion 
factors incorporate the intake rates and exposure times 
discussed above. 
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Table 6-1 
Isotopic Composition of Plutonium Used at RFP 

Relative Weight 
m Q o B m  

Pu-238 0.01 
Pu-239 93.79 
Pu-240 ' 5.W 
Pu-241 0.36 

Pu-242 0.03 
Am24 1 

Specific Actlvily Relative Activity' 
W) (W8) 
17.1 0.W171 
0.0622 0.05839 
0.228 0.01322 

l 0 d  0.372EQd 

0.W393 1.18x to4 

Conlribution Compared 

to PU 

0.0233 
0.7962 
0.1804 
5.O8Sd 

1.61 10.~ 

0 me 

Contribution 
Compared 
lo Pu-239, 

-24Qpaivilyc 

0 0239 
0 8153 
0 1847 
5 207 

I 65 I: l o 5  
0 205 

a. Obtained by multiplying lhe relative weghl percenl by h e  speak activity 
b. Obtained by dtding lhe relative activity by h e  sum 01 the relative acwilies lor he plulonium alpha emitters 
c. Obtained by dividing the relative activity by h e  sum 01 the relahe activtlies of Pu.239 and Pu-240 
d. Belaaaivily. 
e. The value fa Am241 is taken 10 be 20 percent of lhe plutonium alpha ami ty  
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In this 1993 report, more realistic. but s t i l l  conserva- 
tive, assumptions are made for dose assessment i n  con- 
formance with the DOE Order 5400.5 guidance. 
Environmental monitoring data are used from sample 
locations nearer areas of actual residence. The nearest 
housing to RFP is located near the southeast boundary 
of the plant. Sampling locations were chosen that are 
near this boundary but generally upwind or upgradient 
of existing housing, and hetween the housing and RFP 
processing facilities. Following i s  a description of the 
radionuclide concentrations (source terms) used for cal- 
culating the maximum radiation dose to the public for 
all pathways and the results of that calculation. 

The soil ingestion source terms and the ground-plane 
source terms of penetrating radiation exposure from 

tntions of plutonium in  soil and an assumed ratio o f  
0.20 for the americium-24 I to plutonium-239. -240 
activity. Inhalation source terms for the 1993 dose 
assess~nen~ were based on plutonium-239. -240 con- 
centrations measured in  amhient air samples. Although 
i t  is known that some of this plutonium in  soil and air is 
from residual fallout from past global atniospheric 
weapons testing. for the purposes o f  this dose assess- 
tnent i t  was conservatively assuined that all plutonium 
originated from RFP. 

The maximuin site boundary dose assessinent assumes 
that'an individual i s  present continuously at the KFP 
perimeter. This assumption o f  an individual residing 
continuously at the plant boundary i s  used to provide a 
conservative upper bound on any radiation dose to the 
public that might originate from RFP. 

The plutonium inhalation source term of I .4 x lo'" 
pCilnil(5. I x lU7 Rq/mJ) was the annual average con- 
centration of plutonium-239 and -240, ;IS measured at 
the S-38 location in the perimeter ambient air sampling 
nelwork. The S-38 location i s  the closest plant perime- 
ter air sanipling location upwind of housing located 
nearest to the plant i n  the souiheast direction. This 
housing is near the RFP boundary. 

The water supply for a hypothetical individual at the 
RFP boundary was assuined to he Pond C-2, which 
receives surl'ace-water runoff and. potentially, sonle 
seepage of contaminated alluvial groundwater from 

re based on measured concen- 

r 
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RFP. Pond C-2 i s  intermittently discharged offsite. I t  
should he noted that the assutnption that sonicone may 
drink this water i s  believed to he extremely conserva- 
tive. leading to  an overestimate of dose t o  the individ- 
ual. No intlivihi;il uses Pond C-2 water efllueni at its 
discharge pikii:: 3s a linished drinking water supply, and 
during 1993 no surface-water ellluent from RFP went 
directly to any drinking water supply. Plan1 surface- 
water ellluents were diverted around Greai Western 
Reservoir and Standley I A e  during 1993. 1:ollowing 
diversion, these waters llowed from Walnut Creek t o  
Rig Dry Creek and subsequently t o  the South Plaite 
River. The RFP con~ribution to 1o1a1 I low in the South 
Platte River would he less than 0.2 pcrcent hued  o n  
South Platte River flow. as measured at the llendcrson, 
Colorado, gaging station during water y w r  1093 
(October I992 - Septeinher 19%) (UGL9-I). 

Municipal water supplies near KFP do not serve the 
residences nearest the plant. For these resillcnces, 
drinking water i s  likely from well w;wr or bt)ttled 
water sources. Currently. evidencc suggests th;u no 
offsite drinking water wells have been c~in~mni i~ated 
with radioactive iniiterials as a result of KIP xtivities. 
Extensive charactrriz;i~ion of hackgrouiid rdioactivity 
concentrations in grc~undwaier and the hydrogeology of  
RFP are i n  progress. 

During 1993, plutonium concc~~~rations iii I'ond C-2 
averaged 2.3 x IO I' pCi/inl (8.1 x IO' l3q/l). Average 
ainericiuni coticentration was 3 .0  x 10"' pCi/inl ( 1.1 x 
lo"' Bqll). These concentrations were used :IS the waier 
ingestion source term for the in:ixiinuiii individual dtwe 
assessinent. Uraiii u111-233/-234 :ivefiige cwicrntratioii 
i n  Pond C-2 was 1.1 x 1()"pCi/iiil (4.0 x 10" Bq/l) 
and the ;iverage concentration of ur;iniutn-?3X in 
Pond C-2 was 1.2 x IO" pCi/ml 14.5 x 10" Hq/ l ) .  'l'he 
average conce~itrations of ur;miuln-233/-231 and -23X 
in incoming raw waier were 4.5 x 10.'" pCi/ml 
10'' Bq/l) and 3.6 x IO"'pCi/inl (1.3 x IO'' 11(1/1), 
respectively. The source ternis used lor uriiniuIn ingcs- 
lii in were the difference heiwccn the I ' i~id C-2 iintl raw 
water concentrations for c;ich of the twu ur;iiiiii~ii iso- 
top utcgories: 6.3 x 10 Io pCi/nil ( 2 . 3  x 10' Rq/l )  for 
urnniuin-233/-234 ;in0 8.h x IO" pCi/nil ( 3 . 2  )i 10' 
l3q/l) for uraniuni-23X. The ;ivcr;lgc triiiulti ctiticcntr;i- 
tioil in Poiid C-2 was Ichs thau zero. rcllcciing the sta- 
tisiical wriation t1i;it can occur w h w  ine;~suring near- 
zero coiicciitriitions t)f txdioaciivc in:wri:ds. (See 
Aplxndix I) for luriher expI:ui:~iion ol'negaiivc vi~lues.) 
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Tritium i s  :I rclativcly insignificant contrihntor to  dose 
at low conccnir:ltinns hccause the radiation i t  emits is 
a very low energy het:t radiation that has a relatively 
sm;ill dose convcrsinn factor. 

A potential exposure pathway added to the RFP radia- 
tion dose asscssincnt in 1091 i s  direct ingestion o f  con- 
taminated sni l .  Inclusion o f  this pathway i s  consistent 
with approaches to risk assessment suggested by the 
EPA in  Risk Assr.~.vne~tr Giiidmiccj~r S l i l q f w d ,  
Voliime 1, Htmir in  Hralrli E~~~irrliitr~iort Mmucil (Port A )  
(EPA89h). An intake rate of IO0 mglday i s  assumed for 
this pathway. The plutonium-239, -240 in soil concen- 
tration from onsite sampling location 2-1 26 was taken 
as conservatively representative of soil for residences 
nearest RFP, Americium-24 I was calculated to he 20 
percent o f  the plutonium-239. -240 concentration. based 
on maximum ingrowth of an1ericiun1-241 frnm plutoni- 
um-241 in  typical RFP weapons-gnde plutonium 
(DOE80). The 1993 measured plutonium-239. -240 
concentration i n  soil at the 2- I26 location i s  0. I8 pCi/g 
(6.7 x I O 3  Bq/g) (see Figure 3.5- I and Tahlc 3.5-1 i n  
Section 3.5. "Soil Monitoring,") The calculated amen- 
cium-241 concentration i s  3.6 x 10' @i/g ( I .3 x io' 
Bqk) .  

Ground-plane irradiation by external penetrating radia- 
tion from contaminated soil areas i s  included as a 
potential pathway o f  exposure. although i t  is a relative- 
ly  small contrihutor to dose. External penetrating radi- 
ation associated with radioactive materials o f  impor- 
tance at RFP i s  generally of low energy and intensity. 
The ground-plane irradiation source term used for this 
:lssessmcnt is again based on the ,plutonium concentra- 
tion i n  soil measured at the onsite 2-126 location and 
an assumed soil density o f  I gram per cuhic centimeter 
(g/cin'). and a sampling depth of S cni used to deter- 
mine areal concentration. The plutonium-239. -240 
areal source term i s  9.0 x 1 0 '  pCi/m' (3.3 x IO2 Bq/m'). 
The americium source term i s  estimated at 1.8 x 10" 
pCi/tnL (6.7 x 10' Rq/m*). 

Tahle 6-3 summarizes the radionuclide concentrations 
used for calculating the estitna1e of niaximunl radiation 
dose to an indiviclual member of the public from all the 
idcntified potential pathways of ex$surc. From these 
concentrations and dose conversion factors given in 
Tahlc 6-2. a 50-year dose commitment of 4.X x IO ' 
mrcm ( 4 3  x IO'' mSv) i s  calculated as the EDE frnm all 
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I 

pathways. The hone surf~~ccs receive the highest calcu- 
lated individunl organ dose. 7.9 tiirctn (7.9 x IW msv) 
(Tahle 6-4). The DOE radiation protcction standard for 
mernhers of the public for all-pathways and for pro- 
longed periods o f  expnsure i s  Io0 niieidyr ( I  mSv/yr) 
EDE. The niaxiiiium site houndary dose in 1993 repre- 
sents 0.4X percent of the stnndard for all pathways fnr 
EDE. This i s  i n  accordance with the DOE ohjective 
expressed in DOE Order 5400.5 that potential expo- 
sures to members of the public he as low as reasonably 
achievable (ALARA). 

Table 6-4 
SO-Year Committed Dose Equivalent from 1 Year of Chronlc IntakeExposure 

from aFP in.1993 

L€Q!!QD 

Maximum Site Boundav 

Radiation Dose from 
Air Pathway Only 

E M i v e  
Dose Equivalent Liver Bone Surleces Lung 

me!!!) (rn (mreml @!!!ml 

4.8 x 10' 7.8 x 10' 7.9 1.5~10' 

EPA-approved methodology (EPA89a) is used to 
demonstrate compliance with NESHAP standards for .. 
airborne radioactivity emissions. As o f  Ilecember 15, 
1989, the EPA-approved standard is hased on 
meteorological/dose modeling o f  air emissions using 
the AIRDOS or CAP88-PC computer codes. Tahle 6-5 
lists the 1993 radioactivity air emissions used as input 
to the CAPRR-PC computer code. These emissions 
include building air effluent release values for the year 
as discussed in Section 3.2 and an estimate of resuspen- 
sion of contaminated soil from RFP OUs. 
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Table 6-5 
Radionuclide Air Emissions lor Input to 

CAPSPC Computer Code In 1993 

Building EmMon% 

H.3 (Trilium) 3.7 x 103 
Pv238 1.1 a 108 
Pu-239, -240 1.5 a 107 
u.m.234 7.0 x 107 
U.nS 1.1 X lo6 
Am-241 1.6 a 107 

~stimated soti Reaurpnslon: 

Pu-239. -240 3.4 a 105 

u.2331-234 
u.235 2.2 x 107 
UZ3E 3.0 a 10s 

Am241 5.7 X 106 
1.1 X l o 6  

The RFP annual site environmental repons for 1989 and 
1990 included an estiniate of  903 Pad area (OU 2 )  soil 
resuspension that was developed in  tlie RFP EIS. pub- 
lished in'1980 (DOE80). More recent lield studies corn- 
pleted by RFP indicate that the EIS-estimated soil resus- 
pension rate i s  likely to he considerably higher than is 
actually occurring, leading to a gmitly conservative over- 
estimate of radiation dose to the public using the EIS val- 
ues. The 903 Pad area soil resuspension source tenn used 
i n  the 1 9 3  ndiation dose assessnlent was hased on more 
recent RFP field studies and is considered a more realistic 
estiiiiate o f  resuspension (LAN91 ). 

Beginning with the I992 Site Environmental Report. 
estimates of soil resuspension were expanded to 
include OUs I .  4. 5 .6,7,  X, 9, 10, I I, 12, 13. and 14. in 
addition to the 903 Pad area (OU 2). The resuspensioii- 
rate developed from the YO3 Pad area lield studies was 
used for tlie added OUs. These other OUs have lesser 
soil ccmtamination levels, and soil concentration data 
for thein i s  much more liniited [hall for the 903 Pad 
area. The estimates of resuspended containilialion 
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shoultl only he coii?lidered preliiiiinary ;ind wil l  he lur- 
thcr rclined as KFP site charxwrizalioii is  ctiniplctcd. 

Meteorologic;il input d ~ t a  lor 1993. which were ret(1r- 
inatled as required for iiiput t t i  the CAI'XX-I'C calcula- 
lions, are given in Tables C I through C7, Appendix C. 
CAPWPC def:iult v:iIues lor lung c1e;ir;iiicc class ;md 
gastrointestinal uptake fractions were used when run- 
ning the code. 'The C A I W - I T  ilekiult ;issuniphin o f a  
I -pin activity incdian aertidyiiniiiic diaiiieter ( A M A D )  
particle size also was used. 

The CAP88-1% computer ctde calc111;itcd ;III 131)13 froni 
building air einissioiis iif I .7 x Io" iiireiii ( 1.7 x IO' 
IIISV) to the iiiaxiinally exposed individu;il r c d i i i g  
appr6ximately 2.45 miles from the plant eiiiis.Aiiis , 

points. The Ell13 frotn estiiiiatcd soil resuspqisiiiii W;IS 

calculated as 1.6 x I W  iiireiii (1.6 x 10' I I I ~ V I  I(! ths 
inaxiinally exposed individual residing ;ipproxiiiiatcly 
2. I miles from the 903 Pad ;irca. 

Collective Popu/ation Dose DOE Order 5400.5, proniulgatcd 1'ehru;iry X. 1900. 

tion dose to a distance of80  kiloiiieters (SO iniles) trom 
the center of a DOE liicility (DOl?9Oal. 'I'he ahsess- 
inem of inaxiiiiuni coiiiinuiiity close ( k . .  iiiii.\iiiiuiii 
dose t o  an individual in a ncighhoriiig coininunity) th;it 
was presented in RFP aiinu;iI sile report> prior to IO00 
is no longer iiicluded in the DOE approiicli t o  radialion 
duse assessinetit. 

Collective population dose i s  c;iIciiI;iteil ;IS the ;ivcrage 
radiatioii dose to an iiiJividu;il iii ii specilied area. inid- 
tiplied hy Ihe number 0 1  iiidividiuls iii t1i;it area. In 
assessing the IY93 collective population dose t u  the 
puhlic within a radius u lS0  iniles o f  K I P ,  tlie ;ISC~S- 

merit was liiniled to airbtirnc emissions (11 raditvnctive 
materials froni the plant ;IS thc m j o r  contrihutor tu 
populution dose. Only two p h l i c  KIW w;iler supplies, 
Great Western Rescrvoir and SI;IIIIII~~ IAs, ciiii 

receive water directly lroiii draiiiiigcs crossing Rl:l', and 
all surface-water ellluciit ~ I I I I I I  Kl:lJ W;IS divcrted 
iirouiid these water supplies during IO(J.3, Soil ctiii- 
tainiiiiitioii decreases rapidly with i1ist;iiice Iron1 R I T  
In ;dJition. intist rcsidcnti;d ;II'C;IS wiilii i i this rxl ius are 
likely t i i  have IICW topsoil. sod. or otherwise inotlitied 
soil coiiditioiis: ;igricuIttiI.;d arcis rcprcsciit :I relatively 
s11i;111 popii1:ition. 

merit i ~ lco l lcc t ive  p i i p u k i t i o i i  radia- 
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Multiplying the population (number o f  persons) within 
a segment by the avenge individual dose (in rem or 
sieverts. I Sv = Io0 rem) within the segment results in  
a calculated collective population dose for each seg- 
ment in  units o f  person-rem (or person-Sv). The total 
person-rrm for all segments is the collective population 
dose for a distance of 50 miles around RFP, as present- 
ed in Tahle 6-6 for 1993. The collective population 
dose within 50 miles o f  RFP was calculated using the 
code CAPIS-PC as 0. I person-rem (0. I x IO’ perso?- 
Sv). Significantly, the majority o f  this collective popu- 
lation dose results from estimated contaminated soil 
resuspension I’roin the OUs of RFP. A very small con- 
tribution (3 x IO’ person-rem 13 x IO’ person-Svl) is 
attributable to building air emissions for 1993. 

EDEs from RFP may be compared to an average annu- 
al EDE for the Denver area currently estimated to be 
about’3SO inrein (3.5 mSv) from natunl background 
radiation (NAT87b) (Table 6-7). Natunl background 
radiation for Denver i s  higher than shown for the total 
body in  RFP annual reports prior to 1985 and also 
higher than shown for EDE in  the 1985 and 1986 annu- 
al reports. The level reflects the most recent assess- 
ment of natural background radiation exposure of the 
population o f  the United States by the NCRP. It  
includes the significant contribution to EDE from 
inhaled indoor radon, as well as the adoption o f  the 
ICRP 30 methodology of radiation dosimetry. Cosmic 
radiation and external primordial nuclides sources 
shown in  Table 6-7 rellect the regional dose levels for 
the Denver area from the higher elevation and greater 
concentration o f  naturally occurring uranium and thori- 
um in  soil. The internal primordial nuclides source 
includes the average dose from indoor radon estimated 
by the NCRP for the entire United States. Investiga- 
tions are now being conducted to determine whether 
any regional difierences in  indoor radon doses exist. 
After these studies are completed and published, the 
estinxites of natural background radiation dose for the 
Denver area may be modified to reflect indoor iadon 
doses specilic to this region. It i s  likely thal estimates 
ofthe total radiation dose from naturally occurring 
radiation in the Denver area wil l  increase as a result o f  
these sludies. Indoor radon concentrations appear tu be 
higher in  the Denver area than the national average, 
based on preliminary study results. 

Section 6. RADIATION DOSE ASESMEN? 

Table 6-6 
Calculated Radiation Dose to the Public 

from 1 Year of Chronic IntakdExposure from RFP in 1993 

MAXIMUM INDIVIDUAL DOSE 

All Pathwaysn 

Building air emissons” 

Eslimaled soil resuspension’ 

COLLECTIVE POPULATION DOSE 
TO 80 km (M mi): 

Building air emissons” 

Eslimaled yuI resuspension‘ 

TolaI 

ESTIMATED TOTAL POPULATION 

WITHIN 80 hm (M mi)! 

DOE RADIATION PROTECTION 

STANDARDS FOR THE PUBLIC:’ 

All Pathway2 

Air P a h a y  on@ 

ESTIMATED ANNUAL NATURAL 
BACKGROUND INDIVIDUAL 
RADIATION DOSE FOR THE DENVER 
METROPOLITAN AREA 

E s n m m  ANNUAL NATURAL 
BACKGROUND COLLECTIVE 
POPULATION DOSE WITHU 
80 km (M ml): 

4 8 x IO” mrem (4.8 x 

1 . 7 ~  10 ’~mrem(1.7~ IO”~SV)EDE 

1 . 6 ~  10”mrem(l.6~ I O ’ ~ ~ S V J E D E  

mSv) Eneclive Dose Equlvalenl (EDE) 

3 x 1 0 . ~  person-rem (3 x 10+person.~v) EDE 

0.1 person-rem (0.1 x I0”person-Sv) EDE 

0.1 persomrem (0.1 x IO“ person-Svj EDE 

2.2 x 10’ persons 

100 miem (1  mSv) €DE. normal operations 
5 W  mrem (5 mSv) EDE, lemporay increase (only wllh prior approval 01 DOE EH.2) 
10mrem (1 x 10.’ mSv) EDE 

350 mrem (3.5 mSv) EDE 

7.7 x 105 person-rem (7.7 x lo3 person.Sv) EDE 

a. 
b. 
c. 
d 

e. 

1. 

9. 
h. 
Note: In addilion Io the numerical dose slandards Isled above, il is Ihe objeclive of DOE 10 maintain potential 

Cakulaled using environmenlal moniloring inpul dab. 
Calculaled using CAPBB-PC modeling 01 eslimaied and measured building air emissions. 
Calculaled using CAPBB-PC modeling 01 eslimaled soil resuspension lrom RFP OUs I .12. 
Based on eslimales lrom inlormalwn Provided by Ae Slale 01 Calorado. the Denver Regional Council01 Governmena. and local 
municipalilies. 
From DOE Order 5400.5. Excludes medical sources. consumer producls, residual lalloul lrom pas1 nuclear accaenis and weapMs 
lest% and naluralk occumng radlalm sources (DOE90a). 
Based on recommendalions 01 Ihe lnlernalional Commission on Radiological Proleclion (ICRP) and lhe Nalional Council on 
Radialion Prolection and Measuremenis (NCRP). 
Based on EPA Clean Air Acl Nalional Emission Slandaras lor Hazardous Air Polluianis. 
See l a l i e  6 7  lor turner explanalion 01 Mlural background radialion dose in Ihe Denver Melropolrlan area. 

exposures Io members 01 Ihe  public Io ALARA levels. 
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Table 6-7 
Estimated Annual Natural Background Radiation Dose for the 

Denver Metropolitan Are; 

Effective Dose Equlvaleni 
so- (mrem) 

Cosmic Radiationb 50 

Primordial Nuclides - External’ 63 

Cosmogenic Nuclides 1 

Primordial Nuclides - Internald 239 

353 Total lor 1 Year (rounded) 

a. National Council on Radiation Protection and Measurements. Exposure ol fhe Popoulalion 
on Ihe UniledSlales andCanada fmm Nalural BackgmundRadhlion. NCRP Repolf . No. 94. Belhesda. Maryland. December30.1987. 

b. lndudes regional increase over U.S. average as a result 01 the greater elevation of the 
Denver area. 

c. lndudes regional increase over U.S. average as a result 01 the higher eoncenlralions 
01 uranium and thorium in soil in the Denver area. 

d. lndudes U.S. average indwr radon dose mntnbution. This value likely will increase 
when regional indwr radon differences for Ihe Denver area are determined. 

7. Quality Assurance and 
Quality Control 

Continuous improvement in Rocky Flats’ 
comprehensive environmental programs is 
the goal of Quality Assurance. It helps 
ensure that work is performed in a manner 
that protects worker ond public health and 
safety, provides the quolity of products and 
services necessary to meet program and 
project objectives, minimizes risk ond 
environmental impacts. and helps ensure 
that programs are conducted in 
occordonce with all applicable regulatory 
requirements. This section provides a 
detailed description of Quality Assurance 
measures in place at Rocky Flats. 

; 

-.__. 
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Section 7. QUALIWASSURANCE AND QUALlN CONTROL 

In October 1992. the Environmental Management (EM) 
Department was reorganized to separate environniental 
restoration and environmental monitoring functions into 
two organizational units. Environmental Restoration 
Management (ERM) kcam-  responsible lor restoration 
activities, while Environmental Protection Management 
(EPM) maintained respmsihiliiy for various environ- 
mental monitoring. permitting. and reponing activities 
performed at RFP. As a result ol'the reorganization. i t  
became necessary to revise the upper level environnien- 
tal quality assurance (QA) dcruments to clearly deline 
the scope of  work and the division of  responsihilities. 
Those revisions are currently in progress within ERM 
and have been completed within EPM. 

Fundamentally, the Quality Assurance Plan Description 
(QAPD) (ECC92c) is used ;IS the foundation QA docu- 
ment for ERM activities. A revision to the QAPD and 
associated suppon procedures to  morc accurately 
reflect the new organizational structure is  scheduled for 
completion in 1994. The RFP Sitewide Quality 
Assurance Project Plan (QAl'jP) (EGG91 h). imple- 
ments the requirements in the Interagency Agreement 
(IAG) between DOE, EPA. and CDH. and rellects the 
guidance of EPAs Interiiii Guidelines and specilica- 
tions for preparing QAPjPs (QAM5-O()S/XO). The 
QAPD i s  a flowdown from the site Quality Assurance 
Manual (QAM) and incorporates the requirements o f  
the IAC. QAM, and DOE Order 57W6C (which super- 
sedes DOE Order 5480.68). The QAPD i s  structured 
i n  accordance with the Anrericcrtl Sockry ffMecliurticcrl 
Engineers N@A- I ,  @rtcr/iry A.ssunriicc~jiw Nuclew 
Fucilitirs (ASMXY) and wil l  he used to set require- 
ments for ERM activities. 

QA requirements are esiahlished by the I>OE, RFP, 
CDH, and EPA and apply to both EPM and ERM activi- 
ties. DOE Order 5400. I, Gemwrl ~ ~ t ~ ~ i r ~ ~ ~ i ~ ~ ~ e / ~ i ~ r /  
Prr~recrion Pmgrmi,  establishes QA requirements that 
apply to all DOE environmental monitoring and surveil- 
lance programs. 'I'hc Q A M  consists 0122 quality 
requirements that ;ire potentially applicahle to all K I T  
propins,  including environmental restoration and nion- 
itortng progrms. Both DOE Order 5400.1 and the 
QAM relerence QA requirenicnts ol' DOE Order 
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The ERM QA process integrated quality requirements 
established by DOE, RFP, EPA, and CDH. The ERM 
QA process consisted of (1) the QAPD, (2) the RFP 
Sitewide QAPjP for CERCLA RIPS and RCRA 
FUCMS Activities, and (3) Administrative and 
Operating Procedures. The requirements, methods. 
controls, and responsibilities established in the QAPD 
apply to all E K M  programs and projects. Additionally, 
for RFP Environmental Remediation (ER) program 
activities required by the IAG. the QAPjP requirements 
also apply. Activities performed by EPM which sup- 
pon ERM meet the QA requirement specified in the 
QAPjP and QAPD. 

The administrative procedures provide controls and 
direction for the performance of a program, project. or 
activity, while the operating procedures provide 
controls and direction for performance of routine oper- 
ations and for the collection and analysis of environ- 
mental samples. ERM procedures are being developed 
to implement environmental programs in accordance 
with requirenients of the IAG. 

The QAPjP was approved by the EPA and CDH in May 
1991. Based on a review by the EG&G Rocky Flats 
QA Organization, the QAPD was revised significantly 
during 1993; approval and issuance is anticipated by 
early 1994. 

The QAPjP i s  supplemented by QA Addenda (QAA) 
that are prepared for each ER program work plan. 
QAA specify any additional quality requirements. qual- 
ity controls. and methods that are specific to the work 
activities addressed by the respective work plan. QAA 
also address project-specilic dara quality objectives and 
reference applicable operating procedures. Addition41 
quality requirements, data quality objectives. quality 
control. and methods are found in  Technical 
Memoranda. Work Plans. and Sampling and Analysis 
Plans. 

ANALW/CAL UBORAroRlES Environmenral analyses are performed at RFP by the 
Analytical Laboratories, which are made up of subordi- 
nate laboratories. These include the Environmental 
Radiochemistry Laboratory located i n  Building 123 

Section 7. QUALINASSURANCE AND QUALlN CONTROL 

and the General Organic. Generiil Inorganic. and 
General Radiochemistry Laboratories. which coniprise 
the General Laboratories located in Building 881. 

The Analytical Laboratories Quality Assurance Plan 
provides comprehensive guidance to ensure the quality 
o f  environmental data. This plan includes a description 
o f  the laboratory organization, functions. responsihili- 
ties, policies, and programs that comprise the overall 
QA program. Highlights of the program are provided 
below. 

Sraff qualilication and training 
Analytical procedure developinent. control, and 
compliance 
Laboratory records and sample handling protocols 
Analytical instrument calibration, co~i t rd .  and 
maintenance 
Reagent purity and standardization 
Measurement control (intralaboratory and interlab- 
oratory programs) and data review 
Self-appraisals and corrective actions 

Detailed quality control for the reliability of :inalytical 
data i s  provided in each analytical operating procedure. 
Typically. sainples are analyzed in daily hatches con- 
raining approxiiiiately 25 percent control samples. 
Control samples cnnsist o f  various blanks, duplicates, 
standards, and spikes. This hatching of satiiples and 
controls ensures reproducible. quality meitsuremeiits. 
Traceable standards are prepared hoth independently 
and within the laboratory. Statistical evaluation i n  ihe 
form o f  precision and accuracy o f  the control samples 
determines the acceptahility ol' the samplc hatch data 
relative to the data quality specilications agreed upon 
with the customer. If any samples require reanalysis, 
those samples are included in another Quality Control 
(QC) hatch. 

Any unusual condition that iiiay affect thc results, 
ohserved during saiiiplc collection, analysis, or QA 
review, is reponed to appropriate inaiiagemeiit oflicials. 
QA provides written notilication t o  management to sus 
pend thc analytical operation. pending review and cor- 
rective actions, when process control chans or other 
statistical eviiluations indicate that the process is not in 
control (i.e., out of control). 
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The Analytical Laboratories participate in  a number of 
independent blind sample programs to control and 
assess analytical measurements. More than 275 blind 
samples are submitted monthly to the Laboratory for 
the RFP Interactive Measurement Evaluation and 
Control System. This program provides feedback on 
analyses as well as monthly reports and meetings to 
review analytical results. Performance samples from 
EPA for the NPDES program are analyzed and evaluat- 
ed annually. Environmental samples from the United 
States Geological Survey (USGS) are evaluated bian- 
nually. The Laboratory participates in radiochemistry 
programs conducted by the EPA Environmental 
Monitoring Systems Laboratory and the DOE 
Environniental Measurements Laboratory (EML). The 
General Laboratory also purchases (from an indepen- 
dent commercial laboratory) a suite of water samples 
for a quarterly program administered by.the laboratory 
QA officer. 

8. References 
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ABBREVIANONS 

units of Meosure 
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e- 

Becquerel 
Becquerel per liter 
Becquerel per square meter 
Becquerel per cubic meter 
Degree Celsius 
Curie 
Curie per gram 
Centimeter \ 

Cubic centimeter 
Disintegration per minute per microcurie 
Disintegration per minute per picocurie 
Disintegration per minute per filter 
Disintegration per minute per liter 
Disintegration per minute per gram 
Disintegration per second 
Degree Fahrenheit 
Square Foot 
Cubic foot per minute 
Foot per mile 
Gram 
Gallon 
Gram per square centimeter 
Gram per day 
Gallon per minute 
Hectare 
Kilogram 
Kilometer 
Liter 
Liter per disintegration 
Liter per second 
Pound 
Square meter 
Cubic meter 
Cubic meter per second 
Milligram per square centimeter 
Milligram per liter 
Mil I iliter 
Milliliter per day 
Mi I li I iter per second 
Mile per hour 
Millirem 
Millirem per day 
Millirem per year 
Meter per second 
Cubic meter per second 
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Millisievert 
Millisievert per year 
Microcurie 
Microcurie per square meter 
Microcurie per milliliter 
Microgram 
Micrognm per filter 
Microgram per liter 
Microgram per cubic meter 
Microgram per milliliter 
Picocurie 
Picocurie per gnm 
Picocurie per liter 
Part per billion 
Pan per million 
Pint 
Percent 
Roentgen equivalent man 
Roentgen equivalent man per year 
second . 
International Standard 
Sieven 
Cubic yard 

Chemica/ €/emenfs and Compounds 

Am 
Ba 
Be 
Ca 
CCI, 
CI 
Cm 
co 
c o  
Cr 
c s  
Fe 
H-3 
Mg 
Mn 
Mo 
N 
Nil 
NO2 
NO3 
0 3  
Pb 
PCB 
PCE 
Pu 
R u  
Se 
SO2 
so4 
Sr 
TCA 
TCE 
Tm 
U 
Zn 

Americium 
Barium 
Beryllium 
Calcium 
Carbon Tetrachloride 
Chlorine 
Curium 
Carbon Monoxide 
Cobalt 
Chromium 
Cesium 
Iron 
Hydrogen-3 (Also called Tritium) 
Magnesium 
Manganese 
Molybdenum 
Nitrogen 
Sodium 
Nitrogen Dioxide 
N i trate 
Ozone 
Lead 
Polychlorinated Biphenyls 
Tetrachloroethene 
Plutonium 
Ruthenium 
Selenium 
Sulfur Dioxide 
Sulfate 
Strontium 
I, I, I - Trichloroethane 
Trichloroethene 
Thulium 
Uranium 
Zinc 
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ACRONYMS AND INITIALISMS 

USEFUL INFORMATI-ON 

ACO 
ADM 
AEC 
AIP 
ALARA 
AMAD 
AMRRR 
ANOVA 
ANSI 
APCD 
APEN 
APR 
AQCC 
AQD 
AR 
ARAR 
ASME 
BAT 
BEAR 
BElR 
BMP 

BRAP 
CAA 
CAAA 
CAD 
CAQCC 
CCR 
CDH 
CEQ 
CERCLA 

CFR 
CHWA 
CLP 
CMSFS 
COC 
COMRAD 
CPDWR 
CPFM 
CPlR 
CRP 
csu 
cT&CS 
CTMP 
CWA 
CWQCC 

BODS 

Administrative Compliance Order 
Action Description Memorandum 
Atomic Energy Commission 
Agreement In Principle 
As Low As Reasonahly Achievahle 
Activity Median Aerodynamic Diameter 
Annual Mixed Residue Reduction Report 
Analysis of Variance 
American National Standards Institute 
Air Pollution Control Division 
Air Pollutant Emission Notice 
Annual Progress Report 
Air Quality Control Commission 
Air Quality Division 
Administrative Record 
Applicable or Relevant and Appropriate Requirement 
American Society of Mechanical Engineers 
Best Available Technology 
Biological Effects of Atomic Radiation 
Biological Effects of Ionizing Radiation 
Best Management Practices 
Biochemical Oxygen Demand, 5-day incuhation period 
Baseline Risk Assessment Plan 
Clean Air Act 
Clean Air Act Amendments 
Corrective Action Decision. 
Colorado Air Quality Control Commission 
Colorado Code of Regulations 
Colorado Department of Health 
Council on Environmental Quality 
Comprehensive Environmental Response, Compensation, and 

Code of Federal Regulations 
Colorado Hazardous Waste Act 
Contract Laboratory Program 
Corrective Measures StudyFeasibility Study 
Contaminant of Concern 
Community Radiaiton Monitoring Program 
Colorado Primary Drinking Water Regulations 
Colloid Polishing Filter Method 
Contingency Plan Implementation Report 
Community Relations Plan 
Colorado State University 
Chemical Tracking and Control System 
Comprehensive Treatment and Management Plan 
Clean Water Act 
Colorado Water Quality Control Commission 

Liability Act 
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cx 
CY 
DAR 
DCG 
D&D 
DDS 
DMR 
DOE 
DOE, HQ 
DOE, RFO 
DRCOG 
EA 
EC 
ECF 
EcMP 
ECPP 
EDCN 
EDE 
EE 
EHS 
EIS 
EIS/ODIS 
EM 
EML 
EO ' 

EOCNO 
EPA 
EPCRA 
EPM 
EPMP 
ER 
ERDA 
ERM 
ERWM 
ESE 
FB 1 
FFCA 
FFCA-II 
FFC Act 
FIDLER 
FIFRA 
FONSI 
FR 
FS 
FS P 
FTU 
FY 
FY P 
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Categorical Exclusion 
Calendar Year 
Duct Assessment Report 
Derived Concenmtion Guide 
Decontamination and Decommissioning 
Dustless Decon System 
Discharge Monitoring Report 
Department of Energy 
Department of Energy Headquarters 
Department of Energy Rocky FLts Office 
Denver Regional Council of Governments 
Environmental Assessment 
Environmental Checklist 
Element Correction Factors 
Ecological Monitoring Program 
Environmental Compliance Pilot Program 
Environmental Data Collection Network 
Effective Dose Equivalent 
Environmental Evaluation 
Extemely Hazardous Substance 
Environmental Impact Statement 
Effluent Information SystedOnsite Discharge Information System 
Environmental Management 
Environmental Measurements Laboratory 
Executive Order 
Emergency Operations Center Notification Officer 
Environmental Protection Agency 
Emergency Planning and Community Right-to-Know Act 
Environmental Protection Management 
Environmental Protection Management Plan 
Environmental Remediation 
Energy Research and Development Administration 
Environmental Restoration Management 
Environmental Restoration and Waste Management 
Environmental Science and Engineering 
Federal Bureau of Investigation 
Federal Facility Compliance Agreement 
Federal Facility Compliance Agreement-! I 
Federal Facility Compliance Act 
Field Instrument for the Detection of Low-Energy Radiation 
Federal Insecticide, Fungicide, and Rodenticide Act,  
Finding of No Significant Impact 
Federal Register 
Feasibility Study 
Field Sampling Plan 
Field Treatability Unit 
Fiscal Year 
Five-Year Plan 

. . -. - -. 

GAC 
GAO 
GI 
GSA 
H&S 
HAZCOM 
HB 
HEPA 
HFFSS 
HHRA 
HPGe 
HSP 
HSWA 
HQ 
HRR 
HS 
H WCPP 
IA 
IAG 
ICP 
ICP-MS 
ICKP 
IHSS 
IMARA 
IRA 
IRAP 
ITS 
IWCP 
LATO 
LDR 
L E K  
LHSU 
LlMS 
LLW 
M&O 
MAP 
MDA 
MDL 
MRRP 
MRRR 
MSDS 
M VAC 
NAAQS 
NAS 
NCC 
NCRP 
N DA 
N EPA 
NESHAP 

..... . USEFUL INFORMA TlON 

Granular Activated Carbon 
General Accounting Office 
Gastrointestinal 
General Services Administration 
Health and Safety 
Hazardous Communication Standard 
House Bill 
High Efficiency Particulate Air 
Halon Fixed Fire Suppression Systems 
Human Health Risk Assessment 
High Purity Gernlanium 
Health and Safety Plan 
Hazardous and Solid Waste Amendments 
Headquarters 
Historical Release Report 
Hazardous Substance 
Hazardous Waste Compliance Program Plan 
Industrial Area 
Interagency Agreement 
Inductively Coupled Plasma 
Inductively Coupled Plasma Mass Spectrometer 
International Commission on Radiological Protection 
Individual Hazardous Substance Site 
Interim Measuredlnterim Remedial Action 
Interim Remedial Action 
Interim Remedial Action Plan 
Interceptor Trench Ditch 
Integrated Work Control Program 
Los Alamos Technical Office 
Land Disposal Restrictions 
Local Emergency Planning Committee 
Lower Hydrostatigraphic Units 
Laboratory Information Management System 
Low-level Waste 
Management & Operating 
Mitigation Action Plan 
Minimum Detectable Amount 
Minimum Detection Limit 
Mixed Residue Reduction Program 
Mixed Residue Reduction Report 
Material Safety Data Sheet 
Motor Vehicle Air Conditioner 
National Ambient Air Quality Standards 
National Academy of Sciences 
NEPA Conipliance Committee 
National Council on Radiation Protection and Measurements 
Non-Destructive Assay 
National 13nvironnient;tl Policy Act 
National Emission Standards for Iinzardous Air Pollutants 
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NFAJ 
NHPA 
NOD 
NO1 
NOlD 
NOV 
NPDES 
NPL 
NQA 
NRC 
NRDA 
NTS 
ODs 
OPWL 
ORNL 
OSHA 
OU 
PA 
PATS 
PEE 
PM-IO 
PP 
PPCD 
PRMP EIS 

QA 
QAA 
QAlQC 
QAM 
QAMS 
QAPD 
QAPjP 
QAPM 
QAPP 
QAR 
QC 
RACT 
RCRA 
RDLWP 
RFIIRI 
RFAO 
R E D S  
RFO 
R FP 
RFQAM 
RHL 
RIFS 
ROD 
RPP 
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No Futher Action Justilication 
National Historic Preservation Act 
Notice of Deficiency 
Notice of Intent 
Notice of Intent to Deny 
Notice of Violation 
National Pollutant Discharge Elimination System 
National Priorities List 
Nuclear Quality Assurance 
Nuclear Regulatory Commission; National Response Center 
Natural Resource Damage Assesment 
Nevada Test Site 
Ozone-Depleting Substances 
Original Process Waste Lines 
Oak Ridge National Laboratory 
Occupational Safety and Health Act 
Operable Unit  
Protected Area 
Plant Action Tracking System 
Programmatic Environmental Impact Statement 
Particulate Matter less than IO micrometers in diameter 
Proposed Plan 
Plan for Prevention of Contaminant Dispersion 
Plutonium Recovery Modification Project Environmental Impact 

Quality Assurance 
Quality Assurance Agenda 
Quality AssurancdQuality Control 
Quality Assurance Manual 
Quality Assurance Management Staff 
Quality Assurance Program Description 
Quality Assurance Project Plan 
Quality Assurance Program Manager 
Quality Assurance Program Plan 
Quality Assurance Requirements 
Quality Control 
Reasonable Available Control Technology 
Resource Conservation and Recovery Act 
Radionuclides Discharge Limits Work Plan 
RCRA Facility InvestigatiodRemedial Investigation 
Rocky Flats Area Office 
Rocky Flats Environmental Database System 
Rocky Flats Office 
Rocky Flats Plant 
Rocky Flats Quality Assurance Manual 
Radiological Health Laboratories 
Remedial Investigatiofleasibility Study 
Record of Decision 
Resource Protection Program 

Statement 

Technical Evaluation 
Thermoluminewent Dosimeter 
Technical Memorandum 
Tank Management Plan 
Threshold Planning Quantity 
Tcchnical Review Group 
Transuranic 
Toxic Sub\tances Control Act 
Total Suspended Particulate5 
Treatability Study Work Plan 
Technical Task Plan 
Under-Building Contaminant 
Upper Hydro\tratigraphic Units 
United States Geological Survey 
Volatile Organic Compound 
Well Abandonment & Replacement Program 
Whole Effluent Toxicity 
Watemhed Management Plan 
Waste Stream and Residue Identification and Characteriiation 
Waste Water Treatment Plant (previously referred to a STP) 

RQ 
RS 
SAAM 
SAR 
SARA 
SARF 
SDWA 
SER 
SERC 
SI 
SIP 
SITE 
SOP 
SOW 
SPCCIBMP 

SSP 
STAR 
STP 
su 
SWD 
SWMU 
SWPPP 
TRrESA 
TCLP 
TDS 
TE 
TLD 
TM 
TMP 
TPQ 
TRG 
TKU 
TSCA 
TSP 
TSWP 
I T P  
UBC 
UHSU 
USGS 
voc 
WARP 
WET 
WMP 
WSRIC 
WWTP 

Reportable Quantity 
Responsiveness Summary 
Selective Alpha Air Monitor 
Safety Analysis Report 
Superfund Aiiicndment and Reauthorization Act 
Supercompactor and Repackaging Facility 
Safe Drinking Water Act 
Site Environmental Report 
State Emergency Response Commission 
International Standard 
State Implementation Plan 
Superfund Innovative Technology Evaluation 
Standard Operating Procedure 
Statement of Work 
Spill Prevention Control and Countermeasures/Best Management 
Practices 
Site-Specific Plan 
Stability Array 
Sewage Treatment Plant 
Standard Units 
Surface Water Division 
Solid Waste Management Unit 
Storm Water Pollution Prevention Plan 
Threatened and Endangered Species Act 
Toxicity Characteristic Leaching Procedure 
Total Dissolved Solids 
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GLOSSARY 

activity. See radioactivity. 

air pollutant. Any fume, smoke. paniculate matter, vapor, gas. or coinbination thereofthat 
i s  emitted into or otherwise enters !he atmosphere, including, but not limited IO. any physi- 
cal, chemical, biological, radioactive (including source material, special nuclear material, 
and by-product materials) substance, or material, but does not include water vapor or steam 
condensate. 

aliquot. Of, pertaining to, or designating an exact divisor or Pactor of  a quantity, especially 
of an integer. 

alpha particle. A positively charged panicle emilted from the nucleus of an atom having 
that ofa  helium nucleus (2  protons, 2 neutruns). 

atom. Smallest panicle of an element capable of entering into a chemical reaction. 

beta particle. A negatively charged panicle emitted froin the nucleus of an atom having LI 

mass and charge equal to that of an electron. 

concentration. The amount of a specilied substance or aniouiit of radioactivity in a given 
volume or mass. 

contamination. The deposition of unwanted radioactive or hazardous matcrial on the sur- 
faces of structures, aieas, objects, or personnel. 

cosmic radiation. Radiation of many types with very high energies. originating outside the 
eanh's'atmosphere. Cosmic radiation is one source contributing t o  natural background iadia- 
tion. 

curie (Ci). The traditional unit for measurement of  radioactivity based on the rate ( 1 1  radioac. 
tive disintegration. One curie i s  defined as 3.7 X IO"'(37 billion) disintegrations per second. 
Several fractions and multiples ofthe curie are in coiiiiiion usage. 

. 

millicurie (mCi). lo" Ci. one-thousandth o f a  curie; 3.7 x IO' disintegrations per 
second. 

microcurie (pCi). IOh Ci, one-millionth of a curie; 3.7 x IO' disintegrations per sec- 
ond. 

nanocurie (nCi). IOv Ci, one-hillionlh of a curie; 37 disintegrations per second 

picocurie (pCi). .IO'" Ci. one-trillionth o l a  curie; 3.7 x IO' disintegrations per sec- 
ond. 

femtocurie (fCi). lWs Ci, one-quadrilliontli o f a  curie; 3.7 x 10'" disintegmtioils per 
second. ' 
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attocurie (aCi). I O  I" Ci. one-quintillionth o f a  curie; 3.7 x I O R  disintegrations per 
sccnnd. 

decay, radioactive. The spnntaneous transformation of one radionuclide into a ?ifferent 
radioactive or nonradioactive nuclide, or into a different energy state of the same radionuclide. 

Derived Concentration Guide (DCG). Secondary radioactivity in air and water concentra- 
tion guides used for comparison to measured radioactivity concentrations. Calculation of 
DCG assumes that the exposed individual inhales 8,400 cubic meters of air per year or 
ingests 730 liters of water per year at the specified radioactivity DCG with a resulting radia- 
tion dose of 0. l rem (100 mrem) EDE. 

disintegration, nuclear. A spontaneous nuclear transformation (radioactivity) characterized 
by the emission of energy and/or mass from the nucleus of an atom. 

dose. In this report.the term dose is used broadly to refer to the radiation protection concepts 
of dose equivalent and effective dose equivalent below. 

dose, absorbed. The amount of energy deposited hy radiation in a given mass of material 
The unit of ahsorhed dose is the rad or the gray ( I  gray = 100 rad). 

dose commitment. Thc, total radiation dose projected to be received from an exposure to radi- 
ation or intake of radioactive material throughout the specified remaining lifetime of an indi- 
vidual. In theoretical calculations, this specified lifetime is usually assumed to he SO years. 

dose equivalent. A modification to absorbed dose that expresses the biological effects of all 
types of radiation (e.g.. alpha, beta. gamma) on a common scale. The unit of dose equivalent 
is the rem or the sievert ( I  sievert = I(w) rem). 

eflertive dnse equivalent(EDE). A calculated value used to allow comparisons of total 
health risk. based on cancer mortality and genetic damage. from exposure of different types 
of ionizing radiation to different body organs. It is calculated by first calculating the dose 
equivalent to those organs receiving significant exposures, multiplying each organ dose 
equivalent by a health risk weighting factnr,and then summing those products. One mill- 
lirem EDE from natural hackround radiation would have the same health risk as one millirem 
EDE from an artificially produced source of radiation. 

ephemeral. Lasting for a hrief period of time; short-lived, transitory 

exposure. A measure of the ionization produced in air by X-ray or gamma + radiation. The 
special unit of exposure is the roentgen (R). 
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i t s  activity by radioactive decay. Each radionuclide has a unique half-life. 

isotopes. Forms of an element having the same number of protons in  their nuclei and differ. 
ing  in  the number of neutrons. 

minimum detectable concentration (MDC). The smallest amount or concentration of a 

selected counting time at a given confidence level. 

natural radiation. Radiation arising from cosmic sources and from naturally occurring 
radionuclides (such as radon) present in  the human envirnnment. 
outfall. The place where a storm sewer or effluent line discharges to the environment. 

part per billion (ppb). Concentration unit approximately.equivalen1 to micrograms per liter 

part per million (ppm). Concentration unit approximately equivalent to milligrams per 
liter. , 

pathway. Potential route for exposure to radioactive or hazardous materials 

person-rem. The traditional unit of collective dose to a population group. For example, a 
dose of I rem to IO individuals results in a collective dose of I O  person-rem. 

quality factor. The factor by which the absorbed dose (in rad or gray) is multiplied to obtain 
the dose equivalent (in rem or sievert). The dose equivalent is a unit that expresses on a 
common scale for all ionizing radiation the biological damage to exposed persons. It is used 
because some types of radiation, such as alpha particles, are more biologically damaging 
than others. 

rad. A traditional unit of absorbed dose. The International System of Units (SI) unit of 
absorbed dose is the gray ( I  gray = 100 rads). 

radioactivity. The spontaneous emission of radiation, generally alpha or beta particles. 
often accompanied by gamma rays from the unstable nucleus of an atom. 

radionuclide. An atom having an unstable ratio of neutrons to protons so that i t  will tend 
toward stability by undergoing radioactive decay. A radioactive nuclide. 

rem. The traditional unit of dose equivalent. Dose equivalent is frequently reported in i in i tc  

of millirem (mrem). which is one-thousandth o f a  rem. The International System of 
(SI) unit of dose equivalent is the sievert ( I  sievert = 100 rem). 

Fntgen (R). The traditional unit of exposure to X-ray or gamma radiation hased on the I 
Ionlzation in  air caused by the radiation. One roentgen is equal to 2.58 x lo4 coulomh. w r  

kilogram of air. A common expression of radiation exposure is the milliroentgen ( I F ,  - ,vl,v 

mR). . 

sievert (Sv). International System of Units (SI) unit for radiation dose ( I  sievert = 100 rem). 

that can he distinguished in a sample by a given measurement system in a pre- 

- 
friahle. Readily crumbled: hrittle. 

gamma ray. High-energy, short-wavelength electromagnetic radiation emitted from the 
nucleus of an aton). Gamma radiation frequently accompanies the emission of alpha or beta 
particles. Gamma rays are identical to X-rays except for the source of the emission. 



thermoluminescent dosimeter (TLD). A device used to measure external sources (ix., out- 
side the body) of penetrating radiation such as Xnys  or gamma rays. 

uncontrolled area. Any area to which access is not controlled for the purpose of protecting 
individuals from exposure to radiation and ridioactive materials. The area beyond the 
.boundary of the RFP is an unconuolled area. 

worldwide fallout. Radioactive debris from atmospheric weapons testing that is either air- 
borne and cycling around the earth or has been deposited on the canh's surface. 

I 
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Appendix A. PERSPECTIVE ON RADIATION 

Activities at RFP can involve handling radioactive 
materials and operating radiation-producing equipment. 
Environmental monitoring programs include monitor- 
ing for potential exposures to the public from RFP- 
related radiation sources. This section provides some 
basic concepts of radiation to assist in the understand- 
ing and interpretation of monitoring information and 
radiation dose assessment. 

Further discussion on sources of ionizing radiation can 
be found in Report No. 93 of the National Council on 
Radiation Protection and Measurements, h i z i n g  
Radiation Exposure o/fhe Popidofion of h e  Unircd 
Srores (NAT87a). from which much of the information 
in  this section was derived. 

' 

Radiation may be thought of as energy in motion. Many 
kinds of radiation exist in our environment. Visible light 
and heat radiating from a warm object are examples of 
radiation. Radiation from radioactive materials and radi- 
ation-producing equipment is called ionizing radiation. 
Ionizing radiation has sufficient energy to .separate elec- 
trons from atoms of material. That means i t  can change 
the physical state. or chemical composition, of atoms 
which it strikes. causing them to becomeelectrically 
charged or "ionized." In some circumstances, the ions 
produced can disrupt normal biological pmcesses and can 
pre.sent a health hazard to humans. Consequently. protec- 
tive measures may be required to minimi7~ the amount of 
ionizing radiation to which a person might be exposed. 

X rays, gamma rays, neutrons. and alpha and beta parti- 
cles are common types of ionizing radiation. While all 
types of ionizing radiation can produce ionization, they 

penetrate or pass through materials. Alpha radiation 
penetrates poorly; a piece of paper or the outer skin tis- 
sue on a human body can stop it. Beta radiation has 
low-to-moderate penetrating ability and can be stopped 
by a thin sheet of aluminum or thick plastic. Gamma! 
x-ray, and neutron radiation usually have much greater 
penetrating ability and require more extensive shield- 
ing. Radiation produced by medical x-ray machines, 
for example. is able to pass through a human body. 

._ 
have other differing properties including their ability to , .  

27s . .  . _. 214 
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The principal radiation hazard to the public associated 
with the radioactive materials handled at RFP is from 
alpha radiation. Alpha radiation is emitted by artificial- 
ly produced radioactive materials such as plutonium 
and americium, as well as by naturally occumng mate- 
rials such as uranium and thorium. 

Production of Radiation Ionizing radiation is produced by both radioactive 
materials and by radiation-producing equipment. 
Radiation-producing equipment includes x-ray 
machines and linear accelerators. Electrical power 
must be applied to this equipment to produce radiation. 
In contrast, radioactive materials will continue to emit 
ionizing radiatiun until they have undergone radioactive 
decay to a nonradioactive. stable state. The time 
required for a material to reach this stable state depends 
on a material’s radioactive half-life and whether i t  
decays to other radioactive materials on its way to 
achieving stability. 

Half-life is the amount of time required for one-half of 
the atoms of a radioactive material to experience 
radioactive decay. Half-life is unique and unchanging 
for each specific radionuclide. Half-lives for different 
radionuclides may range from seconds to billions of 
years. Radioactive iodine- I3 I. used i l l  medical diagno- 
sis and the treatnient of some diseases, has a half-life of 
approximately 8 days. while naturally occurring urani- 
11111-238 has a half-life of more than 4.5 billion years. 
I n  general, the half-lives of the radioactive inaterials 
handled at KFP UK long; plutoniu~n-239 has a half-life 
of more than 24 .00  years. As a result, radioactive 
materials at RFP are handled and controlled as if they 
will always be radioactive. 

Radiation Dose The biological effect of ionizing radiation is called 
radiation dose. The radiation can be from a penetrating 
radiation source located outside of the body (external 
radiation) or from radioactive materials taken into the 
body (intenial radiation). In the United S!iites, radia- 
tion dose is measured in the unit called the rem, or mil- 
lirem ( I  rem = I.o(H) millirem). The conipar&le 
International System (le Systeine International d’Unites 
or SI) unit of radiation dose is the sievcrt ( I  Sv = I(H) 
reni). A rem is a unit of dose ihat expresses biological 
damage on a coninion S~LIIK. The Effective Dose 
Equivalent (EDE) is ii means o f  calculating radiation 
~ O S K  and is rxpressed i n  uiiits ol’ reni or sicvcrts. 

I 

Principal Hazards 
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EDE takes into account the total health risk estiinated 
for cancer mortality and serious genetic effects from 
radiation exposure regardless (it‘ which bcdy iissues 
receive the dose or the Sources or types of ionizing 
radiation producing the dose. One reni EDE from natu- 
rally cxcumng radialion has the same total he;dth risk 
as one reni from artilicially produced sources of  radia- 
tion. 

Scientists have been studying ionizing radiation and its 
effects on human health for more than 90 years. In 
I98 I. the United Stales General Accounting Oflice 
(GAO) reported that there were inore than 80,OMH) sepa- 
rale scientilic studies on the health clfects of rcidiation. 
According to the Nation;d Science Foundation, “...it is 
Pair to say that we have more scientilic evidence on the 
hazards of ionizing radiation thaii mtist, if not all. &her 
environmental agents that aflect Ihe general public” 
(NATIO). 

The lirst case of human injury reported as a result of 
radiation occurred rhonly after Wilhclm Koenigen’s 
discovery of X rays i n  189.5. Early radiologists ol‘ten 
used their hands to focus the primitive Ilutiroscopic 
equipment, which exposed them to millions (11  mil- 
lirenis of radiation. The lirst case of radiatioii:induced 
sk in  cancer was reported as early as 1902. In later 
years. it was shown that physicians. x-ray technicians, ’ 
and radium handlers had cancer rates higher than nor- 
mal. 

FArly efforts to set radiation standards were ninde by 
the Rwntgen Society formed in 1916. This was fol- 
lowed in 1921 by the newly created 8ritish X-ray and 
Radiation Protection Conimittee and in  1928 hy the 
International Commission on Radiological Protection 
(ICRP). In  1929. the Advisory Conimilter (in X-ray 
and Radium Protection was founded i n  the United 
SlalKS; this is now the National Council on Radiation 
Protection and Measurements (NCRP). The ICRP and 
the NCRP represent the longest continuous experience 
i n  the review of radiation health ell;: 
dations on guidelines for rildiological protection and 
radiation exposure limits. Additional organizations 
also have exainined radiation levels, including the 
United Nations Scientilic Commitlee on the Effects of 
Atomic Radiation and the National Academy of 
Sciences (NAS). The NAS liiriiicd a coininittee in  
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I956 to review the biological effects of atomic radiation 
(BEAR). A series of repons have since been issued by 
this and succeeding NAS committees on the biological 
effects of ionizing radiation (BEIR). The NAS contin- 
ues to review the health effects of ionizing radiation. 

Exposure to high levels of radiation can c a u ~ c  serious 
health effects including bums, cell damage. and death. 
The degree of effect depends on the intensity of radia- 
tion dose. length of exposure, and type and number of 
bcxly cells exposed. Sudden large doses of 100,000 to 
150,OOO nireni to the whole body can cause radiation 
sickness. with short-term symptoms including nausea. 
fatigue. and hair loss. A sudden dose of 500.000 to 
600,OOo mrem can be fatal. 

Among radiation scientists. there is substantial agree- 
ment on the health effects and risks following such large 
radiation doses. What remains in question, however. is 
the assessment of potential health en'ects that may result 
from very small doses of radiation over longer periods 
of time. Although radiation can damage living cells. 
this damage does not necessarily cause noticeable 
health effects. For some types of radiation the body can 
often repair damage from low doses or from doses 
received over long periods of time. In other situations, 
if the radiation dose results in  cell death. only a relative- 
ly few cells may be affected and there may be no 
detectable effect on tissue function or overall health. 

Some radiation damage lo cells can result in an 
increased risk of cancer later in life. This increased risk 
has k e n  observed in populations exposed to high doses 
of radiation. At low doses. however, the increased risk, 
if it occurs, is too small to be measured against the vari- 
ability that occurs in the normal cancer incidence. 
Although i t  is not known if an increase in cancer risk 
actually occurs at low doses. for the purpose of radia- 
tion protection i t  is assumed that i t  does. Radiation pro- 
tection standards are established assuming that any 
additional radiation dose carries with i t  some additional 
risk and that the degree of risk is proportional to the 
dose received. At low doses. such as experienced from 
natural background radiation, this estimated additional 
risk is very small compared to the nomial incidence of 
cancer. Nevertheless, radiation protection professionals 
seek to minimize any unnecessary radiation dose and to 
reduce radiation doses to levels that are as low as rea- 
sonably achievable (ALARA). 

. .  . 
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The maximum radiation dose to the public as a result of 
RFP activities typically is far less than that received 
from natural background radiation. 

SOURCES Of RADlATlON All living things are exposed to naturally occurring ion- 
izing radiation. However, since the discovery of radia- 
lion and radioactive materials at the end of the I8OOs. a 
person might significantly increase this amount of radi- 
ation exposure through the use of artificially produced 
or enhanced sources of radiation. 

Natural Sources Naturally occurring sources are the greatest contribu- 
tors to radiationexposures for the population of the 
United States. Sources of natural background radiation 
include cosmic radiation from space and secondary 
radioactive materials (cosmogenic nuclides) created 
when cosmic radiation enters the earth's atmosphere. 
Another source is naturally occurring radioactive mate- 
rials originating from the earth's crust. referred to as 
primordial nuclides. These materials may contribute to 
radiation exposure when located outside the body or 
when taken into the body through inhalation or inges- 
tion. Radon. a radioactive gas derived from uranium, is 
an important contributor to internal radiation exposure 
as a result of inhalation indoors. Trace amounts of ura- 
nium and radium also e m  be found in drinking water, 
while milk contains naturally radioactive potassium. 

Living in different geographical areas can result in 
more or less exposure to naturally occurring ionizing 
radiation. Cosmic radiation exposure can increase as 
altitude increases because less atmosphere exists to 
shield against the radiation. Some geographical areas 
have higher concentrations of primordial nuclides such 
as uranium and thorium. Because the Denver area is 
located at a relatively high altitude and also has higher 
concentrations of uranium and thorium in rocks and 
soil. naturally occurring radiation levels are highcr in 
the area than those in  many other regions in the country. 

The annual. naturally occurring EDE to a typical resi- ' 

dent of the Denver metropolitan area is provided in 
Section 6. The total for this area. based on current pub- 
lished repons, is about 350 mrem/yr. ' h i s  estimate is 
likely to increase as the Denver regional difference in 
indoor radon concentration is determined. Preliminary 
studies have indicated that indoor radon concentrations 
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are higher than the national average and the estimated 
EDE in the Denver area is likely to be approximately 
500 - 700 mrendyr when these local radon concentra- 
tions are considered. The estimated total average EDE 

. for a person in the United States from natural sources 
including radon is about 300 mredyr. 

Medical Sources Ionizing radiation is used in medicine for the diagnosis 
and treatment of many medical conditions. This radia- 
tion can be produced by equipment such as x-ray 
machines or linear accelerators, or it  can originate from 
radioactive materials incorporated into pharniaceuti- 
cals. Medical diagnosis and treatnient account for the 
largest radiation doses to the United States public from 
artificially produced sources of radiation. The average 
EDE to an individual in  the United States from medical 
sources is approximately 5 0  niredyr. However. indi- 
vidual doses from this source vary widely. with some 
people receiving little or none and others receiving sub- 
stantially more than the average in any particular year. 

Consumer Products Sources Some consumer products. including tobacco, smoke 
detectors. and fertilizers, have ionizing rildiation asso- 
ciated with them. Consumer products are ihe second 
largest contributor to radiation dose to the United 
States population from artificially produced or 
enhanced sources. The radiation niay or may not be 
intentional and necessary for the product to function. 
Ionization snioke detectors and x-ray baggage inspec- 
tion bysteins at airports require ionizing radiation to 
perform their functions. Tobacco products and fuels 
such as coal have radiation associated with them even 
though it  is not necessary for their use. 

Other Sources Naturally occurring, medical. and consumer product 
sources contrihute more than 99 percent of the average 
radiation dose that a person living in the United States 
receives each year (Figure A- I ) .  Other sources include 
occupational exposures. residual fdlout Iron1 past 
atmospheric weapons testing. the nuclear fuel cycle, 
and niisccllancous sources. Comhined, these other 
sources contribute less than I percent ofthe average 
radiation dose to a person living in the United States. 

--- 
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Figure A-I. Contribution 01 Various Sources to the Total Average Radiation Dose lo the 
United States Population 

RFP Contributions to 
Radiation Dose 

The additional radiation dose that a meinher ofthe pub- 
lic might receive from RI'P activities is typically well 
within applicable radiation protection limits and tar 
below dose levels received from naturally crcuning radi- 
ation sources. RFP-related EDE to the maxiinally 
exposed member of the puhlic is typically less than I 
mreni for I year of chronic exposure. Section 6 discuss- 
es the iissessnient of radiation dose to the puhlic for 
CY93. 
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RFP environmental monitoring programs evaluate plant 
compliance with applicable guides, limits, and stan- 
dards. Guide values and stand:irds fur radionuclides in 
ambient air and waterborne eftluents have been adopt- 
ed by DOE, CDH, CWQCC (for water only), and the 
EPA (for the air pathway only) (CDH78, EPA85). 
Many of these guides are based on recommendations 
published by the International Commission on 
Radiological Protection (ICRP) and the National 
Council on Radiation Protectiiin and Measurements 
(NCRP). 

Air effluent limits are established under the CAA , 

NESHAPs. The limit for radiation dose to the public 
from radioactive emissions is pr(~iiiulg;iicd hy EPA and is 
listed in Table B- I (see “Ai r  Pathway Only”). 
Nonradioactive (but otherwise hazardous) malerial emis- 
sions such as beryllium are regulated hy the State of 
Colondo under Colorado Air Quality Control Regulation 
#X. This regulation sets a limit for herylliuni emissions 
of IO  grams in a 24-hour peritd per stationary source. 

Ambient air data for nonradioactive particulates have 
been collected historically at RFP for coniparison to 
criteria pollutants listed under the EPA NAAQS 
(EPAII) established by the CAA (UNIX3) (Fable B-2). 
Instrumentation and methodology hollow requircnients 
established by the EPA i n  the Qirulify A.ssir,rrric.e 
Hmdbookfor Air Pollirriort Mcusureiwif  S ~ S I E I I I S  
(EPA76b). 

Ambient air data for radioactive particulates are com- 
pared with Derived Concenlration Guides (DCCs) pro- 
vided in Table 8-3. A further explanation of DCG is 
provided at the end of this Appendix. 

The most restrictive DCCs for  stirkice-water eflluents 
are provided i n  ‘Pable U-3. 
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Table B-1 
DOE Radiation Protection Standards for the Public 

ICRP-RECOMMENDED STANDARDS FOR ALL PATHWAYS: 

Suflace- Water Effluent 

Temporary Increase 500 miemear EDE 
(with prior approval 01 DOE EH-2) 

Normal Operations 1M) mremear EDE 

€PA CLEAN AIR ACT NESHAP STANDARDS FOR THE AIR P A W A Y  ONLY: 

10 mremtyear EDE 

Note: In addim to the numerkal dose standards listed above. a is the obiexlive of 
DDE to maintain potential expmures to members of Ihe public to AURA levels. 

Table 8-2 
National Ambient Alr Quality Standards (NAAOS) for Parliculates' 

NUBS A m a l n a  nme CMlcenhatlon 

PM-10 Annual Arithmpc Mean 
2441 Average 

a. TSP no longer used lor determining compliance with NMOS. Sampling and reporting 

b. No1 lo be exceeded more lhan MCB per year. 
mtinues lor amparison purposes and general interest. 

Table 8-3 
DOE Derived Concentration Guldes for Radionuclides Of Interest at RFV 

Alr Inhalation: mmvsM9 mw 
Plutonium-239. 240  20 x 10 . '~  

Wa?e&m!!m !!ad!ws!k3 KU€k!mLl 
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National Pollutant Discharge Elimination System 
(NPDES). The NPDES program is a uniform national 
system. administered by the EPA. which limits the dis- 
charge of pollutants into United States surface waters. 
The RFP NPDES permit expired in 1989 and was 
extended adminislratively until renewed. An updated 
renewal application was submitted. The terms of the 
existing permit were modified by the NPDES FFCA. 
signed March 24, 1991 by DOE and EPA, to eliminate 
two discharge points that were inactive (the Reverse 
Osmosis Pilot Plant and the Reverse Osmosis Plant) 
and to include new monitoring parameters at the other 
discharge locations. NPDES discharge limitations for 
RFP are provided in Table 8-4. 

Colorado Water Quality Control Commission 
Water Quality Standards. The CWQCC established 
stream standards with some temporary modifications 
for Segment 5 of Big Dry Creek (tributaries from 
source to Ponds A-4. B-5. and C-2) as well as stream 
standards for Segment 4 of Big Dry Creek (from pond 
outleb to Standley Lake and Great Western Reservoir). 
These standards became effective in March I990 with 
the resegmentation of Big Dry Creek. revision of 
classifications, and adoption of water quality standards 
for Woman and Walnut Creek tributark to Standley 
Lake and Great Western Reservoir. Stream standards 
were established for organic and inorganic chemicals, 
metals, radionuclides. and certain physical and biologi- 
cal parameters (Table B-5). 

A goal qualifier was applied by the CWQCC to 
Segment 5 .  indicating that at the time standards were 
established. the waters were not suitable but are intend- 
ed to become fully suitable for the classified use. The 
CWQCC conducted a Rulemaking Hearing in  late 1992 
and finalized revised standards in  March 1993. includ- 
ing the adoption of segment 4 stream standards in seg- 
ment 5, with the exception of nine parameters for 
which temporary modifications were established. 

. 

Plutonium-239. -240 
Americium-241 
Uranium-233.234 
Uranium.238 
Hydmgen.3 (Tritium) 

a Based on most restrictwe assumplions lor lung clearance dass and gastrointestinal 
uplake fraction. 



Rocky Ffats Plant 
Site Environmental - -  Reporj [Er ! 993- . -  

Table 84 
NPDES Pennlt Llmits and Reporting Requlrements as modified by the FFCA 

Ettectlve Apdl 1991' 

Qm 
ll!&wll 

ReportB 
ReportB 
ReportB 
NIA 
0.5 

9.0' 
20 

malb 
RepollB 
RepM' 

50 

50 

EJ 
50 
R W B  
Reportb 
ReportB 

9.0' 
NIA 
No Vlsual 
12 
I00 
25 
NIA 
NIA 

NIA R P f  
NIA R P f  
NIA R P f  
20 10 
NIA NIA 

NIA NIA 
NIA 10 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 
45 30 
NIA NIA 
NIA 8 
NIA 50 
NIA 
R P f  :d 
ma 200 

a. The FFCA also requires repom bul does m speahl dkharge Mlaliw lor the lollowing VoCs and melals: antimy. arsenic. 
beryllium, cadmium. copper. iron, lead. manganese. mercury. nickel. silver. zmc. benzene, bromoform. carbon lelrachloride, 
Wobmene. -thane. cWCaioethane. cWuc4om. didlombmmomethane.l.ldidIlOmethane. 1.2didIlOmethane. 
1.l.dichlomelhyIene. 1p-drhlomPmpane. 1.3- ne. elhyibenzene. melhyi brondde. mew chW.  methylene chb 
ride, 1.1.2.2.lelfach~methane. telfachbx-. toluene. 1.2.transdk3bmelhyiene. 1.1.1.lMJorpethane. l . I ,24~methane,  
trimloroemylens. vinyl chloride. 
Repon onty, ry) limilahn paad on lhb anal@ by pernut. 
pH d a i  minim~m.Mbrs = 6.0. 
WET I& r&ts am reported as 6% percentage ol enluent mcmlfalion required to cause IeWiy 10 hall the tw organism mthn 
the lime p e a  spedied (LCd. cemdaphnia am lesled for 48 houn. fallwad ndrnms In 96 hCur5. 
Fecal mlilm averages cakulaled by gsamelrif father Vlan m l  mean. 

b. 
C. 

d. 

e. 

xin 

I 

_ _  . . 
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Water Quality Standards Table 8-5 at Rocky Flats Plant 

Parameter 

QLw!Ita 
4cNoro3memylpherol 
AceMphfi- 
AcanaphVlylene 
Acrolein 
Ac$omiiile 
Aukarb 
Aldrin 
Anthracene 
Alfazine 
Benzene 
Benmlle 
Benzo(a)anthracene 
Benzo(a)pyrene 
86nzo(b)Bwranthene 
BeNo(ghi)Pgene 
Benzo(k)flumnthene 
BromOdjdllorOmelhane 
Bmmolorm 
Buhll bennll Phthalate 
CaIWlIran 
Carbon lelfachloride 
Chlordane 
Wobenzene 
Chlomethyl eWr (bis.2) 
Chlomfm 
Chloromethfl ether (bb) 
Chbmphenol 
~ropynrm 
Chw 
DDD 4'4 
DDE 4'4 
DDT 4'4 
Demallln 
Diibbutyi phthakte 
Dibnzo(a.h)anthracene 
Dibmmoehbmmelhane 
mlwoberuene 1,2 
Di&!arobenzene 1.3 
Dichbrcbenzene 1.4 
D ich lo mbe n z i din e 
Dichlomem 1.2 
mroelhylene 1.1 
Dichloroelhyitme 1,2& 
Diioroethylene I .Ptrans 
Dichlorophed2.4 
Dichlomplle1WY+O3lk add (2.4.D) 
Dlchlompmpane 1.2 
Dieldrin 
Diethyl phthalate 

f4Rwt.T 
Segment 5 
Standard 

U!a 
30 
520 

0.0028 
21 

0.W 
10 

0.00013 
0.0028 

3 
1 

0.00012 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 

0.3 
4 

3000 
36 
18 

0.w058 
100 

0.03 
6.0 

0.0000037 
2ooo 
0.041 

0.0028 
O.ow83 

0.001 
0 . m 9  

0.1 
2700 

0.0028 
6 

620 
400 
75 

0.039 
0.4 

. 0.057 
70 

100 
21 
70 

0.56 
O.WO14 

23000 

!2MfENI 
Segment 4 
Standard 

l!gLl 

30 
520 

0 0028 
21 

0058 
IO 

000013 
0 0028 

3 
1 

000012 
0 0028 
00028 
0 0028 
0 0028 
0 0028 

03 
4 

3000 
36 

0 25 
Ow058 

100 
003 
6 0  

0 m 3 7  
2000 
ow1 

0 0028 
0 OW03 

0 001 
0 m 9  

01 
2700 

0 0028 
6 

620 
400 
75 

0 039 
0 4  

0 057 
70 

100 
21 
70 

055 
000014 

23wo 

!QQtKm 

a 
a 
b 
a 
b 

b.d 
C 

b 
b 
C '  

C 

b 
b 
b 
b 
b 
b 
b 
a 
C 

c.e 

C 

b 
b 

b,d 

b,c 

a 
a 
b 
a 
C 

b.d 
b 
a 
b 
b 
C 
C 
C 

b 
C. 
C 

C 
C 
a 

b.d 

b,d 
a 

C 

2x9 
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Table B-5 (continued) 
Water Ouality Standards at Rocky Flats Plant 

Parameter 

Dimelhylpheml2.4 
Dimihmresole 
Dinitropheml2.4 
Dinitrotoluene 2.4 
Dinilmlduene 2.6 
h x i n  (2.3.7.ETCDD) 
Diphenylhydrazine 1.2 
Endosulfan 
Endnn 
Endrin aMehyde 
ELhylbenrene 
Elhylhexyi phlhahle (bis.2) 
Fluoranlhene 
fluorene 

Heptachlor 
Heptachlor e p a x i  
Hexachlombenrene 
Hexachlorobuladiene 
Hexachlorcqdohexane. alpha (BHC) 
HexachlorDeydOhexane. beta (BHC) 
Hexachlomcydaheme. gamma (BHC) 
Hexachlomcydahexane. leehnical (BHC) 
Hexachloroelhane 
Hexachloromcyclopenladiene 
Indeno(1 .P.Xd)pyrene 
lsophorone 
Malalhion 
Methoxy3lor 
Methyl bromide 
Methyl chlode 
Methylene chloride 
Mirex 
Naphthalene 
Nilmbenzene 
Ndmo-dhprcQytarninen 
NWosodiin-butyiamjne-n 
Nilrosodielhylamine-n 
Nilmsodimethylaminen 
N i tdphenybminbn 
Nitrosopyndidinen 
Paralhbn 
PCBS 

. Gulhm 
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CURRENT 

Segment 5 
Standard w 

2120 
13 
14 

0.11 
230 

0.00000W13 
0.04 

0.056 
0.0023 

0.2 
680 
1.8 
42 

0.0028 
0.01 

o.am21 
o.wO1 

0 am72 
0.45 

0.0039 
0.014 
0.019 
0.012 

1.9 
5 

0.0028 
8.4 
0.1 

0.03 
48 
5.7 
4.7 

0.001 
0.0028 

3.5 
0.W 

0 . W  
O.ooo8 

0- 
4.9 

0.016 
0.4 

0.wOoM 

CURRENT 

Segment 4 
Standard w 

2120 
13 
14 

0 11 
230 

0 00000W13 
004 

0056 
0 0023 

0 2  
680 
1 8  
42 

00028 
0 01 

0 m 2 1  
0 ow1 

0 m n  
0 45 

00039 
0 014 
0019 
0012 

1 9  
5 

0 0028 
8 4  
0 1  

0 03 
48 
5.7 
4.7 

0.001 
0.0028 

3.5 
0.W 

0 . W  
O.MM8 

0 . m 9  
4.9 

0.016 
0.4 

0.0000M 

foomotes 

a 
a 

a 
a 

b.d 

b 
b.d 

a 
C 

a 
b 
b 
b 

b.d 

b.d 
b.d 

b 
b 

b.d 
b 
b 

b 

b 
b.d 

b 
b 
b 
b 
b 

a 
b 
b 
b 
b 
b 
b 

b.d 

C 

C 

C 

C 

C 

C 

Parameter 

Appendix B. APPLICABLE GUIDES AND STANDARDS 

Table 8-5 (continued) 
Water Ouality Standards at Rocky Flats Plant 

Pentachlombenzene 
Pentachlorophend 
Phenanthrene 
Pyrene 
Simazine 
Tetrachlorobenzene 1.2.4.5 
Tetrachloroelhane 1.1.2.2 
Tetrachloroethylene 
Tduene 
Toxaphene 
Tnchloroethane 1.1.1 
Trichloroelhane 1.1.2 
Tmlomelhylene 
Tmlorophend 2.4.5 
Tdchlwophend 2.4.6 
Tichlomphenoqmpionic (2.4.5-$) 
Vinyl Chloride 

Aluminum 
Arsenic 
Barium 
Beyllium 
Cadmium 
Chromium 111 
Chromium VI 

Iron 1') 
Imn 
Lead 
Manganese r) 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
zinc 

Copper 

CURRENT 

Standard 
Segment 5 

la 
6 

5 7  
0 0028 
0 0028 

4 
2 

0 17 
76 

loo0 
O m 2  

200 
0 6  
66 

700 
2 0  

500 
2 

150- 
50 

loo0 
4 

N S  = 1 50" 
50 
11 
23 
3w 

13200 
28 
SM) 

loo0 
001 

TVS.125 
10 

TVs= 59 
0012 
350 

CURRENT 

Segment 4 
Standard 

@- 
6 

5.7 
0.0028 
0.0028 

4 
2 

0.17 
0.8 

1wO 
0.m2 

200 
0.6 
2.7 
700 
2.0 

50.0 
2 

150 
50 

loo0 
4 

TVs.1.50 
50 
11 

TVS= 16 
3w 
loo0 

TVS.6.5 
50 

loo0 
0.01 

TVS.125 
10 

NSsO.59 
0.012 

TVS.45 

C 

C 
b 
b 
b 

e 
b.d.e 

C 

C 
C 
C 

C 
c.e 

C 
C 
b 
C 

' a  
C 

C 
I 

1.C 
C 
C 

1.d 

a.e 
C 

C 
C 
I 

C 
I 
C 

C 

C 
d.1 

r) = DISSOLVED METAL 
"TVS = TABLE VALUE STANDARD. TVSs. pmnulgaled by the Cdorado Water Oualii Gmlml Commission. are vaMble 
standards shied lo lhe measured values lor olher parameters, such as total hardness 
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Table 8-5 (continued) Drinking W d 8 f  
Water Ouallty Standards s t  Rocky Flats Plant 

. ,  

292 

Parameter - 
Minimum D i  (mpn) 
pH (s.u.) 
F e d  Cdit~nns m?r I00 ml 

lclumh 
Unmi2edAmmonia-MatchThmghJune 
Unidzed Ammonia. Juty Thrmgh February 
Ammonia 
Borm 
C h W  
Chlorine (me) 
chlorina (Chmnk) 
Cyanide (Free) 
Flu- 
Nitrate 
Nitrile 
Sulfate 
Sul l i i  (as Hg.) 

Parameter 

a. Statmde aquaB standard. 
b Site s p h c  standard. 
c. Statwide water sun& standard. 

!mlwI !A!EBEM 
Segment 5 Segment 4 
Standard Standard 

uon uon tnntnnfea 
50 5 0  c.1 

6.59 0 6 5 9 0  C 
Moo Moo C 

IBM 
700 
100 
750 

25oMy) 
19 
I I  
5 

Moo 
, I w m  

25woo 
2 

men1 5 Standard 
Oman Creek 

pI;ill 
?v 

7 
5 

0.05 
60 
30 

0.05 
5 

80 
5 
8 
60 
500 

C3kddIed 
C&Utated 

100 
750 

2 m  
19 
11  
5 

IWOO 
500 

25owo 
2 

CJ.9 
c.9 

I 

a 
a 

c.1 

C 

C 
C 
C 
C 

C 

Segment 4 Standard 
Walnut Creek 

nr;u1 
I 1  
I9 

0.05 
60 
30 

0.05 
IO 

80 
' 5  

8 
60 
500 

d. 
e. 
I. Statewide agficultural standard. 

9. 

This slandard is &e ;estriaive lhan the sitewida water wppiy standard. 
segmenl5 sGndard is a temporaw rodiliik. esWshed 3193. 

S t a W  water supph, unkmized ammnia sWrd 01 0.5 pgl Wed at water sum intake 

SOIL STANDARDS 

Appendix B. APPLlCABLE GUIDES AND STANDARDS 

The EPA promulgated regulations in 1976 for radionu- 
clides in drinking water (EPA76a). These regulations, 
along with primary drinking water regulations for 
microbiological, chemical, and physical contaminants, 
became effective June 23, 1977. The intenl of  the Safe 
Drinking Water Act (SDWAJ was to ensure that each 
state has primary responsibility lbr maintaining drink- 
ing water quality. To comply with these requirements, 
CDH modified existing slate drinking waicr standards 
to include radionuclides (CDH77. CDHXl ). The fol- 
lowing two community drinking water stanhrds are of 
interest in this repon. 

I .  The state standard for gross alpha activity (including 
radium-226 but excluding radon and uranium) i n  
community water systems i s  a maximum of 15 pCi/l 
or 15 x Io"pCi/ml (5.6 x lo ' '  Bq/l). Plutonium and 
americium. which are alpha-einitiing radionuclides. 
are included in  this limit. 

2. The limit for tritium in  drinking water i s  20;o(K) 
pCi/l or 20,000 x IO'' pCi/ml (730 Bq/l). 

The EPA proposed additional National Primary Water 
Standards for radionuclides in 199 I .  These standards 
have not yet been finalized. 

There is no standard at the federil I W K I  fur radionu- 
clides in soil for transuranics. The EPA proposed a 
screening level for plutonium of43.4 disintegrations 
per minute per grain ( d p d g )  (19.98 pCi/g) for a soil 
density of I gram per square centimeter (g/cni') for 
soils sampled to a depth o f  I, centinieter (0.39 inches) 
(EPA77). 

At  the state level. CDH adopied a standard for plutoni- 
um in  1973 of 2.0 dpm/g (0.9 pCi/g) for a soil density 
of I s/cni' for soils sampled to a depth of 0.6-1 ceiitime- 
ters (ctn) (0.25 inches) (CDH73). 

RADIOLOGICAL DOSE . DOE Order 5400.5, H ~ d i d ~ ~ r  Proieciiojt o j ike  Ptrblic. 
STANDARDS mid rlic Eirvirrmitcw (DOE90a). prcrvides the radiation 

protection standard fnr DOE erivironiiientill activities. 
This order, adopted hy DOE on 1:eehruary X. 1990. 
incorptrrates guidance from the ICKP as well as from 
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Appendix C. WIND STABlLlN CLASSES 

Table C-1 
Wind Frequency Distribution by Percent in 1993, Stability Class A* 

g 3 . a s . o  

1.9 . 5.9 
2.3 6.8 
2.0 8.2 
2.1 7.9 
2.5 10.2 
2.8 10.6 
2.2 10.2 
2.0 ' 5.0 
1.1 2.9 
1 .o 1.2 

5 7 
.5 7 
.6 8 
.9 .9 
9 1.2 

1.5 2.1 

24.7 75.3 

Wind Speed Classes (Knots) 

~ 1 o . ( k 1 6 . 0 1 S . w 1 . 0  

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 

W b  

0 7.83 
0 9.03 
0 10.15 
0 9.97 
0 12.75 
0 13.38 
0 12.41 
0 7.02 
0 4.04 
0 2.13 
0 1.19 
0 1.22 
0 1.44 
0 1.79 
0 2.10 
0 3.54 

0 lw.w 

a. 
b. 
c. 

Total number 01 budy samples in lhs stability dass is Bo9. 
Total penenl lor lhis stability ciass. 
Total percenl relative to all slability dasses. 

Wmd sp..d (Knou) 
armm oesumnca 

20 

3.0. 6.0 
13.4 

N NNE NE ENE E ESE SE SSE 9 SSW SW WSW W WNW NW NNW 

wind DlncUon ' 

Figure C-1. Sbblllty Class - A 

rnf 
.73 
.&I 
.94 
.92 

1.18 
1 24 
1.15 
.65 
3 7  
.a 
.ll 
.11 
.13 
.17 
.19 
.33 

9.26 
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Table C-2 
Wind Frequency Distribution by Percent in 1993, Stability Class 8' 

Wind Speed Classes (Knots) 

.Yun!l m L ! + ! J @ , ! m . ! l M ~ m  €hab W d r  

N 7 3.7 6.1 0 0 0 10.44 .a 
NNE .7 5.1 5.9 0 0 0 11.73 .71 
NE .6 4.4 5.0 0 0 0 9.97 .50 

E 4 3.6 4.1 0 0 0 8.M .49 
ESE 5 6.4 6 2  0 0 0 13.02 .78 . . 
SE .6 6.3 7.9 0 0 0 14.73 .89 
SSE .5 4.2 4.5 0 0 0 9.25 .56 
S 1 2.0 1.6 0 0 0 3.63 22 
SSW .3 .B .6 0 0 0 1.72 .lo 
sw .O .3 4 0 0 0 .6? .04 
wsw 1 .2 .7 0 0 0 1 .E .ffi 

WNW 1 2 1.1 0 0 0 1.48 .09 
Nw .3 .3 1 .O 0 0 0 1.62 .10 

€NE .3 3.3 3.5 0 0 0 7.06 .42 

. \  

w .2 .2 .7 0 0 0 ' 1.14 .07 

NNw .6 1.4 2.3 0 0 0 4,29 .26 

An 5.9 42.5 51.5 0 0 0 100.00 6.01 

a. 
b. 
c. 

Total number 01 m$ samples in lhs slabihly dass is 525. 
Total perm1 101 lhis slabhty dass. 
Total percenl relative lo all slakil~ly dasses. 

Wind 5p.d (Knot.) bl 

0 1 

~ W o e e u m n u  

14.7 Io 
13.0 

6.0. <lO.O 

15 10 ~~1~~~~~ 10.4 

5 

1.0 1.1 1.5 1.6 
1.7 

/8;;6aa€JQ 
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW 

Wlrr(Dtnc(lo" 

Figure C-2. Stability Class ~ B 
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Table C-3 
Wind Frequency Dlstritwtion by Percent in 1993, Stability Class C 

Wind Speed Classes (Knots) 

'CL ASSES 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
sw 
wsw 
W 
WNW 
Nw 
NNW 

4 
.5 
2 
.3 
4 
.2 
.4 
.2 
.3 
1 
.2 
1 
1 

.2 

.3 

.3 

2.5 8.6 
2.9 6.5 
3.1 4.3 
1.9 2.2 
2.6 2.1 
2.5 4.3 
3.7 6.4 
2.5 6.7 
1.3 1.5 
.5 7 
.3 .7 
.2 .7 
.3 1 .8 
.3 2.2 
.7 1.9 

1.7 3.9 

2.2 
1 .o 
.6 
4 
.2 
.1 
.8 
.8 
.2 
.3 
.2 
.9 ' 

1.6 
2.1 
1.2 
1.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
0 

0 

0 13 74 
0 1082 
0 8 22 
0 484 
0 5 27 
0 7 I 5  
0 1134 
0 10 30 
0 3 32 
0 156 
0 146 
0 198 
0 3 BO 
0 484 
0 4 19 
0 7 18 

An 4.3 27.0 54.7 14.0 0 0 10000 

a. 
b. 
c. 

Total number 01 budy sampler in lhis Stability Class is 770 
Tolal perm1 lor lhis slabilily dass. 
Total permt relative to a!l slabilily classes. 

mr 
1.21 
.95 
.72 
.43 
.46 
.a 

1.00 
.91 
.b 
.14 
.13 
.I7 
3 3  
.43 
37 
.a 

8 61 

Figure C-3. Stability Class - C 
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N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
NW 
NNW 

All 

&I 

.2 
3 
.3 
2 
1 
1 
1 
2 
2 
2 
2 
.3  
.2 
4 
.3 
.3 

3.5 

Table C-4 
Wind Frequency Distribution by Percent in 1993, Stability Class ff 

Wind Speed Classes (Knots) 

31w3 

13 
1 4  
1.1 
.9 
7 
.7 

1 .o 
1.2 
1.4 
1.5 
1 2  
1.1 
1.7 
2.1 
2 0  
1.7 

21.1 

&kJOJ W 6 . 0  E a 0  

2.9 2.5 .3 
1.8 1.2 1 
1.2 7 0 
.8 .2 .O 
7 .2 .O 
.6 .2 .O 

1.7 4 0 
2.5 1 .o .O 
2.0 9 1 
1.9 8 I 
1.9 1.4 1 
1.8 2.5 .7 
2.1 4.1 2.2 
2.7 6.7 3.7 
2.8 3.0 1 .o 
3.6 2.4 0.2 

30.7 28.2 8.6 

m 
.O 
.O 
0 
.o 
0 
.O 
.O 
.O 
0 
0 
.O 
.3 

2.6 
4.2 

7 
1 

8.0 

g& 

7.34 
4.78 
3.26 
204 
1 .sB 
1.54 
3 26 
4.92 
4.54 
4.55 
4.76 
6.77 

12.99 
1972 
9.63 
8.24 

100.00 

a. 
b. 
c. 

Total number of bur ly samples in lhis stability class is 3774. 
Tolal percenl lor vlis slability dass. 
Tolal percent relalive 10 all slability classes. 

Percent O c C U m S .  

25 

6.0- 4 0 . 0  

20 10.0.46.0 

16.0. <21.0 

15 

10 7.3 

0 
N NNE NE ENE E ESE SE SSE S SSW SW WSW W W N W  NW NNW 

wlnd Mmctlon 

Figure C-4. Stability Class - D 
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@&$ 

3.17 
2.05 
1.41 

.BB 

.73 

.67 
1.41 
2.12 
1.96 
1.97 
2.06 
2.93 
5.61 
8.52 
4.16 
3.56 

43.19 

m 
N .  
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 

'sw 
wsw 
W 
WNW 
Nw 
NNW 

All 

Table C-5 
Wind Frequency Distribution by Percent in 1993, Stability Cless F 

Wind Speed Classes (Knots) 

W m Q w W  m Wb 

.7 

.9 
5 
.5 
.2 
.2 
1 
.5 
.5 
7 
.5 
7 

.8 

.8 
8 
.8 

2.4 
2.1 
1.5 
1.7 
1.1 
.7 

1.2 
1.9 
3.2 
3.1 
3.5 
3.5 
4.0 
4.5 
4.2 
3.2 

1.9 
2.5 
1.1 

9 
.8 
4 
9 

2.6 
4.7 
3.8 
6.1 
8.6 
2.0 
2 9  
4.7 
5.9 

.2 

.3 
1 
1 
1 
.O 
.O 
1 
1 
1 
.O 
.O 
.O 
.O 
1 

.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

,O 

5.24 
5.83 
3.21 
3 21 
2.09 
1.33 
2.29 
5 02 
8.47 
7.65 

10.05 

6.79 
8.20 
9.69 

10.16 

10.77 

9.2 41.7 47.8 1.3 0 0 100.00 

a. 
b. 
c. 

Total number 01 hourly samples in this stability class is 1854 
Total percent lor this stability class. 
Total percent relalive to all slabiliiy dasses. 

Wlnd S p r d  ( K m a )  Pannt a c v m n n  

20 

6 0 . r l O . O  

("" l O . O . <  16.0 

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW HNW 

Wlnm obmlon 

Figure C-5. Stability Class - E 

. .  . .  -~ - - ._._ . 

Wf 

1.11 
1.24 
.a 
.a 
.44 
.28 
.49 

1.07 
1 .Bo 
1.52 
2.13 
2.29 
1.44 
1.74 
2.06 
2.16 

21.22 
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Table C-6 
Wind Frequency Distribution by Percent in 1993, Stabiiity Class P 

Wind Speed Classes (Knots) 

2.9 4.3 
2.1 2.3 
2.2 1.9 
1.7 1.7 
1.7 . 1.6 
1.5 1.7 
2.2 2.3 
2.1 3.0 
2.5 3.5 
2.5 4.6 
2.9 4.6 
3.2 5.8 
3.4 4.9 
3.7 5.1 
3.7 5.3 
3.5 5.4 

0 
.O 
0 
.O 
.O 
.O 
.O 
.O 
.o 
0 

.O 
0 
.o 
.O 
.O 
.o 

0 
.O 
.O 
.O 
.O 
.O 
.o 
.O 
.O 
0 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 
.O 
.O 
.o 

.O 7.16 

.O 4.42 
0 4.11 
.O 3.49 
0 3.28 
.O 3.15 
0 4.55 
.O 5.07 
.O 6.06 
.O 7.10 
.o . 7.52 
.O 9.05 
.O 8.28 
.O 8.U 
.O 8.98 
.o 8.95 

41.9 58.1 .O .O .O .O lW.W 

a. 
b. 
c. 

Total number 01 hwdy samples in W slahility dass is 1003. 
Total percent lor this slability dass. 
Total percent relalive Io all stability dasses. 

N M E  NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NHW 

W I M  DbwAnn I 

w 
.a 
.51 
.47 
.40 
.38 
.36 
.52 
.58 
.70 
.A2 
.& 

1 .w 
.95 
1.01 
1 .I3 
1 .I3 

11.48 

m 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
NW 
NNW 

All 

Ita 

.9 

.9 
7 
.6 
6 
.5 
6 
7 
.6 
.6 
.6 
7 
.7 
.9 
.9 
.9 

11.3 
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Table C-7 
Wind Frequency Distribution by Percent in 1993, SYabiiity Class Ail' 

Wind Speed Classes (Knots) 

w 
2.5 
2.5 
2.3 
2.1 
2.1 
2.2 
2.6 
2.2 
2.2 
2.0 
1.9 
2.0 
2.3 
2.6 
2.6 
2.5 

36.5 

2.8 1.3 1 
2.2 .7 0 
1.4 4 .O 
.9 1 .O 
9 1 0 

1.1 .1 .O 
2.0 .3 ' .O 
2.5 .5 .O 
2.1 4 .o 
1.7 4 .O 

2.3 1.2 .3 
1.5 1.9 1.0 
2.0 3.1 1.6 
2.3 1.4 4 
3.3 1.2 1 

2.2 .6 , .o 

31.4 13.7 3.7 

0 7 67 
0 630 
0 4 82 
0 3 74 
0 3 69 
0 3 96 
0 5 45 
0 5 89 
0 534 
0 484 
0 5 33 
1 664 

1 1  854 
I8 1196 
3 7 91 
1 7 96 

3.5 1w.M) 

I 

I 

Rocky Flofs Plod 
ate Envtronmenfol Report for 1993 

I 

a. 
b. 
c. 

Total number 01 hourly samples in all stability classes is 8736. 
Total percenl lor this stabil~ly class. 
Total percenl relalive Io all Stabilily classes. Annual data recovev = 99.9 percent 

m?r 
7 67 
6 29 
4 82 
3 74 
368 
3 96 
5 45 
5 89 
534 
4ed 
5 33 
660 
854 

1 1  95 
791 
7 96 

99 97 

Figure  C-6. Stability Class - F 

3M 

~~ 

Figure C-7. SlabiliIy Class - All 
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L 

ENVlRONMENTAL RADIO- 
CHEM/STRY LABORATORY 

The Environmental Radiochemistry Lahoralory rou- 
tinely performs analyses on the environinental and 
effluent samples descrihed helow. 

I .  Total Air Filter Counling (long-lived alpha) 
2. Cas.Proportional Counting (gross alpha and gross 

beta) 
3. Alpha Spectral Analysis (Plutonium-23X/-23’); 

Americium-24 I ; Uraniur11-233/-234. -235 .  and - 
238) 

4. Beta Liquid Scintillation (Tritium) 
5. Atomic Absorption (Beryllium) 
6. Millipore Filtratioii Method (Fecal and Total 

Coliform) 

Procedures for these analyses are described in the 
Hudiolog icul Heulih Proc~erlrtrrs itrid Prrrr~ir~es M~rtiircrl 
(W182). The procedures for hiicleria and chlorine analy- 
ses were developed lollowing EPA guidelines. Soil pro- 
cedures were developed lollowing spccilications sei tonh 
in  Meusitreinenis uj~irdiotrircli~1~~rlc.s irr ilie Etivinii1tirctii, 

Regulatory Coinmission (NRC) Regulatory Guide 4.5. 
All new prcuedures and changes to existing procedures 
must be thoroughly lesled, dtrunieii~ed, ;ind approved in 
writing by the manager of the Environinrntal 
Radiochemistry Laboratory before being iinpleinenied. 
Environmental Protection Management ( I P M )  is  notilied 
of any major changes that could ;il’f’eci analytical resul~s. 
Al l  procedures we reviewed annually ( o r  at any time an 
analytical problem i s  suspected) lor ctmisleiicy with 
state-of-the-arr techniques. Copies of  all procedures are 
kept on lile in the office o t  the manager (if Environinenlal 
Radiochemistry L;lbor~lories. 

SllJl l /J/~flg Utld Arnrlwis f ~ ~ / U f l J l l ~ l ~ J l ~  it1 .%);/. NUckW 

Analytical Procedures Samples received lor air filter screening we counted 
approximately 24 hours and then 4X h tws  after collec- 
tion. Samples exceeding sjxcitied l i in i ts  we recounled. 
If the total long-lived alpha concentlatioil tor a screened 
lilter exceeds specilied action limits. the filter is directed 
to individual specilic iscitopc analysis and/or lbllow-up 
iiivvestigalion to’delennine the cause and any needed cor- 
rective action. 

Al l  water sainples. except those scheduled for lriliuiii 
analysis. :ire poured into I-liter Marinelli containers and 
sealed before delivery IO the g;iiiima counting area. 
Rouline water sainples are ct)uiiletl tor approxiniaiely I ?  



GENERAL LABORATORY ’ The General Laboratory routinely performs several 
analyses in  support of environmental monitoring of plant 
eflluent streams, process wmtcs, and soil residues. The 
analyses routinely perfonned are provided below. 

I .  Metallic elements including tests for 19 cations by 
inductively coupled plasma spectroscopic tech- 
niques and IO elements by atomic absorption 

Rocky Flats Planf 
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hours. S:mples requiring ii lower detection limit are 
counted froin I6 lt) 72 hours. 

Soil s:miples scheduled for gannna spectral analysis are 
dried. put Ihrough a IO-mesh sieve, weighed. and the 
final portion is hall-niillcd. The line portion is thcn 
placed in a 500-niilliliter MNinelli container and counted 
for at least 16 hours. 

All samples scheduled for alpha spectral analysis are ana- 
lyzed in a similar manner regardless of matrix. Before 
dissolution. a known quantity of nonindigenous radioac- 
tive tracer is added to each sample. The tracer is used lo 
determine the chemical recovery for the analysis. Tracers 
used include plutonium-242. uraniuni-232, and curium- 
244. The type and activity level of the tracer used 
depends on the type and projected activity level of the 
sample to be analyzed. All refractory or intractable 
actinides are dissolvcd by vigorous acid treatment using 
both oxidizing and conlplexing acids. After samples are 
dissolved. the radioisotopes of concern are sepanted 
from each other and from the matrix material by various 
solvent extraction and ion exchange techniques. The 
purilied radioisotopes are electrodeposited onto stainless 
steel discs. These discs are alpha counted for 24 hours. 
If a lower minimum detection limit is required, samples 
niay be counted frnm 72 to 168 hours, depending on the 
specific sensitivity requirements. Samples that exhibit a - 
chemical recovery of less than I O  percent or greater than 
105 percent are automatically scheduled for reanalysis. 

Tritium analyses are routinely performed on specified 
environmental water samples, as well as on stack eflluent 
samples. Ten milliliters of the samples are combined 
with IO milliliters of liquid scintillation fluid. Effluent 
samples are counted for 60 minutes, while envirnnmental 
samples are counted for 75 minutes. 

2. 

3. 

4. 

5 .  

6. 

7. 

R. 

9. 
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spectroscopy techniques (including kryllium in  air- 
homc ellluent sainple liltcrs). 

Oxygen demand tests on water including total 
organic carbon. carhonaceous biological oxygen 
demand. and hiological oxygen demand (5-day 
incuhation). 

Nutrient tests including free ammonia. ortho and 
total phosphate phosphorus. nitrite. and nitrate 
anions. 

Physical tests including pH. conductivity. total dis- 
solved solids. suspended solids. total solids. and 
nonvolatile suspended solids. 

Oil and grease residues. by extraction and infrared 
or gravimetric detection. and by visual observation. 

Specific chemical property or element including 
total hardness (as calcium carbonate), alkalinity (as 
hydroxide. hicarhonate. or carbonate). chloride. flu- 
oride. cyanide, sulfate, and hexavalent chromium. 

Gross alpha and gross beta analyses by gas pro- 
portional counting. 

Volatile and semivolatile coinpounds from the EPA 
Contract Laboratory Program (CLP) Target Analyte 
List :ire analyzed by gas chromatogr;iphy/mass 
spectrometry. Phcnols also are analyzed using spec- 
trophotometry. Polychhinated hiphenyl com- 
pounds are analyzed hy gas chromatography. 

Toxicity Characteristic Leaching Procedure 
(TCLP) extractable met;tls and organics for coin- 
pliance with I:ind han restrictions. 

Procedures for these analyses. developed by the 
General Lahoratnry analytical technical st:lff. were 
adopted from EPA-approved sources or from other rec- 
ognized authoritative puhlications wherc EPA-approved 
procedures were not availahle. Labnratoiy operaticins 
procedures are dtruniented i n  a standard format, 
approved hy the manager of the Rocky Flats Analytical 
Laboratories. and issued to a controlled distrihution list to 
ensure that proper testing and approval is performed 
before changes are adopted. The Analytical Lahoratories 
Quality Assurance Plan requires annual 

. 
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review of  pmcedures for consistency with state-of-the-art 
techniques and compliance of  labratory practice with 
written pwrdures. I n  addition. a review i s  perfbrmed 
whenever an analytical problem i s  indicated. 

Analytical Procedures Water samples to he tested for chemical nnd physical 
parameters we preserved and/or refrigerated, when 
required. The tests pr r l hned  include gravimeuic. titra- 
metric, calorimetric, chromatographic. or electro-analyti- 
cal methods. fullowing procedures specified in the 
Srcriirlrriil MerhodsJiir die Ercriiiiitrrrioii of Wurer ci i id  

Hhsre Wcirez Merl~:~d.sji,r Clteiiiicd Aiirr1ysi.v of Wurer 
(rid Wusres, EPA-SW846, or other authorative publica- 
tions. 

All water samples analyzed for gross dphdgross beta are 
acidified immediately upon collection to pH less than 2 
using nitric acid. 

Gmss alpha and gross beta activities of  liquid samples 
are measured by evaporating an aliquot onto a stainless 
steel counting planchet and counting in a low back- 
gnwnd, thin-windowed, gas flow proportional counter. 
Two planchets are prepared for each sample and the 
average and propagated uncertainty of the two counts are 
reponed. The detector counting efliciency and self- 
absorption elfects of the salt residue on the planchet are 
determined from calibration curves using known alpha 
and hela standards and increasing aiiii)unts of  salt. 
Ainericiuin-24 I is used to generate the alpha curve and 
strontium-90 i s  used for the beta curve. 

Water samples to be analyzed for nietal ions are pre- 
id and x e  digested before being ami- 

lyzed hy atomic absorption or inductively coupled plasma 
(ICP) methds. Organic toxic species are deteniiined by 
Gas ChroinatograpMMass Spectroiiietry~ata Systeins 
followiig EPA prutirol for vnlatile organics and semi- 
volatile organics. Some organics. such as phenol. are 
determined by developing achmmaplioric complex and 
measuring light :ihsorption at a specific wavelength with 
a spectrophotometer. Measuring nccurs after extraction 
into an appropriate solvent phase. 

Appendix D. ANAL Y K A L  PROCEDURES 

DETECTION LIMITS AND ERROR 
TERM PROPAGATION 

Radioactivity Parameters The Eiivirimniental Kildiocliemisiry I-ahoratory has 
adopted the following deliliitioll l i w  deicctioll l i r l i i t  lor 
isotopic specific ;inalyscs. as given hy Iiarley (HAK72).  
'The s1iid1est amount of sainplc activity usilig ;1 givcn 
iiieasuremelit prtress (Le.. chelliical prtcedure and dctec- 
lor) that will yield a net count l i w  which there i s  conli- 
dencc at a predetermined level that activity is  present." 

The niiiiiinuiii detectahle m o u n t  (MDA) i s  the term 
used todescrihe thc detcctioii lilnii ;~ntl is dcliiied as 
the smallest amotim o f  an analyzed iii;iteri:il i n  ;I S;IIII- 
ple that wi l l  he detected with a "8" prohnhility ol1io1i- 
detection (Type I1 error), while accepting nn "a" proha- 
bility of erroneously detecting that iiiatcrial iii an 
appropriate blank sample (Type I error). I n  the lonnu- 
lalion below, both a and 

Based on the appnvach prcsentccl iii dr;ll't ANSI 
Standard N 13.30, ~ ' ~ ~ ~ ~ I ~ I I J ~ I I I ~ ~ ~ .  Ci.irrri(r/i,r Ktrdio- 
hio(r.s.scry (HEW). the formulalion ol'tlie hIDA lor 
radioactive analyses is: 

are equal to 0.0.5. 

M D A  =4.6.5 S, + 2.71/(TSE,Y) 
aV 

where S" = standard deviation of the popiilatioti 0 1  
appropriate blank values (disititegratiolis per iiiinute. 
d m  ) 

-r s - - sample .. cnuni time (miiiutes. n i )  

ES = absolute detection ellicieiicy of  the sainple detec- 
tor 

Y =chemical recovery for the saniple 

a = conversion factor (disintegratiotls pcr minute per 
unit activity) 

(a  = 2.22 disintegrations per niiiiutc per picocurie 
IdlnilpCiI whcii M I M  i s  ill units olpCi. a i ~ l  ;I = 2.22 x 
IO" disintegraticm per iiiitiuie per niicrttcuries 
ldni/pCiI wlicn M I M  ih  ill units o l j K i J  
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V = s:implc volume or weight (V=l  i f  the MDA per 
sample i s  dcsired) 

Thc major componcnt o f  the MDA equation is the vari- 
ability of the hlanks. 

Tahlc 11-1 shows the various formulas used for alpha 
data reduction. Table D-2 shows the typical MDA val- 
ues for the various analyses performcd hy the 
Environmental Radiochemistry Laboratories. These 
values are hased on  the average saniple volume, typical 
detector efliciency. detector background. count time. 
and chemical recovery. MDA values calculated for 
individual analyses may vary significantly depending 
on actual sample volume. chemical recovery. and ana- 
lytical blank used. 

Nonra(jioactivity parameters For nonradioactivity parameters, various means are 
used to estimate a minimum detection l imit (MDL) 
depending on the parameter measured. MDL is defined 
as the niinimunl concentration of  a substance that can 
he measured and reported with 99 percent confidence 
that the analyte concentration is greater than zero and i s  
determined from analysis o l a  sample in 3 given matrix 
containing the analyte. The MOL for heryllium in 
eflluent air. analyzed using llameless atomic ahsorption 
spectroscopy. is based on a sample blank absorhance 
reading. Total chromium in eflluent water samples 
undergoes a fourfold concentration o f  the received 
sample prior to i t s  analysis using flame atomic ahsorp- 
tinn spectroscopy. Its approximate MDL is based on a 
net sample absorhance reading o f  0.010. 

The parameters o f  nitrate as N, total phosphorous. sus- 
pended solids, oi l  and grease. and total organic carbon 
have MDLs determined by procedural methods found 
in EPA-600. Eirvirormcnfcrl Moiii/oriiig o i ~ d  Slipport 
Lrrhorcrtor\: Methody,for Clrerniccrl Annlysis oJ Witrr 
aitd Wostes (EI'A87b). Biochemic;d oxygen demand 
and pH have MDLs determined by the minimal readout 
capability o f  the instrumentation that is used. The 
MDL for residual chlorine i s  determined by the prnce- 
dure found in a publication by Hach Company. DPU 
M d i o d j i w  Cliloriiw (HACX3). For fecal coliform 
count. MDL i s  calculated as 4.65 times the standard 
deviation o f  the blank v;ilue from the millipore filter. 

REPORTING OF MINIMUM 

TlON AND ERROR TERMS 
DETECTABLE CONC€NTRA - 

Appendix D. ANAL MlCAL PROCEDURES 

Mensured concentrations o f  plutonium, uranium. americi- 
um. tritium. and heiylliunl :ire given in this report. Most o f  
the measured concentrations are at or very near background 
IcvcIs. and often there is  little o r  no aiiiount o f  these mate- 
rials in the media being analyzed. When this occurs. the 
results o f  the lahoratory :inaly.scs can hc expected to show a 
statistical distribution of  positive and negative numbers near 
zero and numbers that are less than the calculated minimum . 
detectable concentration for the analyses. The laboratory 
analytical hlanks. used to correct for background cnntribu- 
tions to the measurements. show a similar statistical distrib- 
ution around their average values. Negative sample values 
result when the measured value for a lahoratory analytical 
blank i s  suhtracted from a sample analytical result that i s  
smaller than the analytical blank value. Results that arc less 
than calculated minimum detectable levels indicate that the 
results are helow the level o f  statistical confidence in the 
actual numerical values. A l l  reported results. including 
negative values and values that are less than minimum 
detectahle levels. are included in any arithmetic calculations 
on the data set. Reporting all values allows all of the data 
to he evaluated using appropriate statistical treatment. Th is  
assists in identifying any bias in the analyses, :iIIows better 
evaluation of distributions and trends in environmental data. 
and helps in estimating the true sensitivity o f  the measure- 
ment process. 

The reader should use caution i n  interpreting individual 
values that are negative or less than minimum detectable 
levels. A negative value has no physical significance. 
Values less than minimum detectable levels 1 
confidence as to what the nctu;il nuniher is. altholrgh i t  is 
known with high confidence that i t  is below the specified 
detection level. Such values should not he interpreted as 
k i n g  the actual aiiiwnt o f  material in the sample. but 
should he seen as rellecting a range from zero to the niini- 
mum detectable level in which thc actual ainotlnt would 
likely lie. These values are significant. however. when 
taken together with other andytical results that indicate 
that the distribution is near zero. 

Error tcnns in the fonn o f  a_+b iire included with sonic of 
the data. For a single sample. "a" is thc analytical hlarik 
corrcctcd value: for multiple saniples. "a" represents the 
average value (arithmetic mean). The error tenn "h" 
accounts for the propagated statistical counting uncertainty 
for the sample and the associated analytical hlanks at the 
95 percent confidence level. These error terms represent 
a minimuni estimate o f  error for the data. 
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Table D-1 
Formulas for Activity and Uncertainty Calculations for the 

Alpha Spectral Analysis Systems 

NonMank MneCted actMh, 01 laboraloIy reagenl blank lor isotope i expressed as pcrmnes (pCi) per unil volume. 
Nonblank corrected uncertainty 01 laboratq reagenl blank expressed as ~ C I  per unil volume. 
Sample achty la isotope I elpressed as ~ C I  per unit volume. 
Sample activity uncertainty expressed as pCi per unil volume. 
Blank mrrecled sa@ acuvity la isolope i elpressed as pci per urn1 volume. 
Blank corrected sample uncenamty expressed as pCi per unil volume. 
mty (dpm) 01 inlemal srandardisolope I added 10 sampk. 
Sample gross counls lor isolopa I. 
Sample g ins muna la internal standard isotope i. 
Deleclor background gross counts lor isofope i. 
Detector background gmss m s  la inlemal uandard isotope j. 
Sample munl lime expressed in minutes. 
Deleclor background rmnl Ume elpressed m minutes. 
Sample unil volume or sample unil weight. 
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Table D-2 
Typical Deteclion Limits for Radioactive and Nonradioaclive Materials 

h€N!!&g 

Alrborne Eflluents 

Pluionium.239. -240 

Uranium-234.234 

Uranium.23 

Amenuum.241 

Tnllum (H.3) 

Beryllium 

Minimum 
Delectable Activity 

5.9 x 10.' pci 

1.3~1o.'pc1 

1 . 4 ~ 1 0 . ~ ~ 1 2  

4.3 x 10'"pci 

2.1 X I d ' p c i  

2.5 x 10'' pCi 

Ambient Air Samples 

Plulonium.239. .240 

Emuenl Water Samples (RadioacUve) 

Plulonium239.~240 8.1 x 10"pCi 

9.7 x 10" pci  

uranium.234.23 0.15 x io.6 pci 

Uranium23 O.15x1OdpCi 

Americium24 1 6.2 x 10" uCi 

Tiilium (H.3) 2.1 x 104pci 

Soil Samples (Radioacthe) 
Plulonium.239. ,240 0 03 pCl/gm 

Eflluent Water Samples (Nonradioactlve) 

NilraUNilnle 
Total Phosphorus 
Biochemical Oxygen Demand, 5.Day 
Suspended Solid 
Tolal Chromium 
Resdual Chlonne 
Oil and Grease 
Fecal Calilon Count 
Total Organr Carbon 

PH 

Approximate 
Sample Volume 
mYlsa 

7.340 m3' 

7,340 m3' 

7.340 m3b 

7.340 m3 ' 
1.4m3 

7.340 m3 

29.000 

1.ooOllli 

7,000 ml 

1.ooOllli 

1,000ml 

1.WOml 

7.033 ml 

I O  ml 

1-5 gm 

100 ml 
4 ml 

50 ml 
300 ml 
lWml 
100 ml 
10 ml 

1,WOml 
I00 ml 
15ml 

Minimum Delectable 
Activity 

k&?umLt volume or m a w  

0.008 x 1 0 . ' ~  pcilm~ . 
0.018 x 10.'~ p ~ i l m ~  

oozox ~ ~ ' " p ~ t r n ~  

0 006 x pWml 

1.530 I 10'i5pCtml 

3.0 x p@m3 

Minimum Deteclion Limit 
0-14 SU 
0 05 mgl 
001 mgl 

5 0 m @  
40mgl 

001 m g l  
O l m g l  
05mgl 

1 colonyll00 ml 
1 Om@ 

a. 
b. Monlhly composile. 
c. 

Volume analyzed is usually an allquoled lraclion 01 Ihe lolal sample voiurne collecled 

Composite 01 lwo bnveekty samples. 

31h 



Rocky Flats %nf 
Sife Environmental Reporf for I993 

Appendix E 

DISTRIBUTION 



-I 4 

I I 

I 

I 

I I 
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Federal Government 
U. S. Congress 

Houw of Reprcsenlialives - 4 
Senate - 2 

Alhuquerque Operalions Oflicc 
Environnirntal Meawreiiients Lah (EML) 
Idah(i Operation> Ol3icc 
Oak Ridge Operatiin.\ Ollice . 2 
Rucky Flats Field Ollice . 100 
Savannah River Ollice 

US. Depanment of IJiiergy - 

U. S. EPA - Denver - 2 
U. S. EPA - Ne\,;ida 

State Government 
ClJlUrUdO ~)ep;ml i l~nt  1Jt'Yuhlic Ilealdi iuud 

Enviriinnient - 2 
Cokirado Department of Naiural 

Resources 
Colorado Division of Disaster and 

Emergency Services 
Ciilnrddo Water Conservation 
Governor of Colorado 
Colorado Legislature 

Ilousc uI'Repre.xntaiivrs ~ 4.4 
Senate ~ 21 

Cliy Government 
Awada 
Bouldrr 
Hruumlield 
Denver 
Fon Collins 
Golden 
hfayette 
Luuisville 
Nonhglenn 
Thornton 
Wealminster 

County and Regional 
Government 

Adanir County Cuiiiinisriunen . 3 
13iiulder County C~intmissioncrs - 3 
HtJulder County Health Ihprti i ient - 2 
City and Cnunty 01  lknvcr - S 
Ihnver Krgiunal Council 01 Gi~rernincnt~ 

OlSlRlBU~lON 

Jcllrrcin C<iunty Cwiiinisriuiicrs - 3 
Jeffrrron Cuunly llealth lkpartiiiciit - 3 
T i l . C ~ ) ~ ~ i l y  I leiilth I)epaiimcnl 

Chambers ol Commerce 
Adaier C'uuiity 
Arvada 
Houldcr 
Ilenver 
Golden 
Lufayc1tc 
Louirvillc 

Institutes of Higher Education 
Coluradu Schoul 01' Miner 
Colorado Scale Uniwraity - Z 
Uniwrsiiy (if Col~mclu 
Univerrity 111' Iknver 
University (if Nonhern C<iloradu 

DOE Subcontractors 
ECBG Ki rhy  F h r .  Inc. (CO)  

EI'M l>i\,isiwi - 127 
EH Divisiiin - I65 
Cieiicral - 66 

I r ~ k h c e d  Idaho'~cl.hn,,logie\ Ct,. 111)) 
Wcrtinghoure Electric Co. (NM) 
Wcslinghiiure Savannah Riwr Co. tGA) 
Westingh(iure WID (Nhl)  
Wehtinghoure WlPP Sile (NM)  
Mason and Haiiger Silar Mastin 11's) 

Citizens' Groups 
Coltindo Council (in Kd .y  I:lah 
Physicians lor S w i a l  Kcspinsihilily 
Kirky  Flats Cleanup Coiiiiiiimion 
Sierra Club - H w k y  MI. Chapier 

ComRad Program 
Arvada - 7 
Hnxmilield 
Wertminrtcr 

Media 
I3cnildcr I h i l y  Catneia 
Ciil i ir~ilo I h i l y  
Iknvcr Post 
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Media (continued) 
Golden Transcript 
Lifayetlc News 
Imngmont ‘Tinics Call 
Nonhglenn - Thonon Sentinel 
Rcrky Mouncain News 
Senlincl Newspapers - Jefferson Co. 

National Laboratories 
Argnnnc National 1;lhontnry 
Rattelle - Pacilir Nonhwst 
Lahoratnrics - S 
Brwkhaven Nitional laboratory 
Pcniii National Acceleratnr Laboratory 
Idaho National Engineering Laboratory 
Lawrence Livermore National 
Lahoratory - 2 
L o s  Alainos National Labnratory - 3 
National Renewable Energy labontory 
Oak Ridge National Lahontory - 2 
Sandia National Lahoratnry - 3 

Rocky Flats Public 
Reading Room - 100 

(at From Range Community College) 

Other - 86 

I METRIC FRACTIONS 
&em SYEM! MXIpJe Declmal EouivaLeEt 

1 o6 
1 o3 
1 o2 
10’ 
10’’ 
10-2 
1 o.~ 
10.6 
1 0 ’ ~  

10.’~ 

1 .ooo.ooo 
1.000 
100 
0 
0.1 
0.01 
0.001 
O.OMX)(Il 
0.000000001 
o.ooooooooooo1 
0.000000000000001 
o.ooooMK)ooooocoooo1 

mega- M 
kilo- k 
hecto- h 
deka- da 
deci- d 
centi. C 

milli- m 
micro- P 
nano- n 
p1co- P 
femto f 
atto- a 

METRIC CONVERSION TABLE 

in. 
n 
ac 
mi 
Ib 

liq. qt. - U.S. 

mi2 

d/m 
pCiA (water) 
pCi/m2 (air) 

n2 

n3 

2.54 
0.305 
0.404 
1.61 

0.4536 
0.946 
0.093 
2.59 
0.028 
0.450 
t o 9  
1 0 ’ 2  

cm 
rn 
ha 
km 
k9 
I 

m2 
krn2 . 
m3 
pCi 

vCi/ml (water) 
pciicc (air) 

cm 
rn 
ha 
km 
kg 
I 

m2 
km2 
m3 
pCi 

pciiml (water) 
pCi/cc (air) 

BY 

0.394 
3.28 
2.47 
0.621 
2.205 
1.057 
10.764 
0.386 
35.31 
2.22 
109 
10’2 

EW& 

in. 
11 
ac 
mi 
Ib 

liq. qt. - U.S. 

mi2 

d/m 
pCin (water) 
pCim3 (air) 

n2 

113 

rRADlTlONAL AND INTERNAL SYSTEMS OF 
RA DlOLOGlCA L UNITS 
[Traditional units are in parentheses.) 

Expression In Terms 
Qu& UEQ Su_-bQ! pl Other Vnitp 

absorbed dose Gray GY JIKg” 

aclivily Becquerel Bq 1 dps 

dose equivalent Sieved sv  JKg” 

(rad) rad 10.’ Gy 

(curie) Ci 3.7 x 1o’Q €4 

(rem) rem 10.2 sv  

kifogram clug-’ 
exposure Coulomb per 

(roentgen) R 2.58 io-‘c/Kg.’ 


